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Signal Office, War Department, 

Washington^ D. C, December 1, 1887. 
The following general instructions to the Observers of the Signal 
Service are hereby adopted, and will frotn the date of their receipt re- 
place all previous instructions affecting any subject herein treated. 
Instructions which are of such a character as to render them liable to 
frequent changes have been omitted and will be issued in general orders. 
Upon receipt of an order that may affect any paragraph contained 
in these instructions, as will be shown by foot-note on the order, it will 
be pasted in the blank leaves at the end of the book and its existence 
appropriately noted in red ink opposite the paragraph aff'ected. 

A. W. GREELY, 
Chief Signal Officer. 
Official: 



Second Lieutenantj Signal Corps. 
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INSTRUCTIONS TO OBSERVERS OF THE SIGNAL 

SERVICE. 



ESTABLISHING A STATION. 

Selecting an office. — Id selecting a building for occupancy as an of- 
fice the observer will consider especially its accessibility and locality. 
In general the building occupied should be higher than those surround- 
ing it, and should be so located that the conditions herein after stated as 
necessary for the proper exposure of each instrument will be possible. 
The building should be easily accessible to the public and not too far 
from the post-office, telegraph office, and the rooms of commercial bodies 
especially interested in the service. 

Whenever possible secure two rooms, the second to be used as a store- 
room. Permission, in writing, should be obtained from the owner or 
agent of the building to erect the instruments upon the roof, which must 
be conyenient of access. 

The observer will notify the Chief Signal Officer, postmaster, and 
managers of the telegraph offices of the location of the office, giving 
name of street, and, when possible, the number. 

Diagram cf office. — The observer will transmit promptly to the Chief 
Signal Officer diagrams of the office and roof newly occupied or to be 
occupied, which show the proposed location of the various instruments. 
The roof diagram will also show the relative position of chimneys, ven- 
tilators, or other structures which might affect the proper exposure of 
instruments. 

As soon as the instruments are placed in position the elevation of each 
will be carefully determined and reported to the Chief Signal Officer upon 
the form provided for that purpose. 

The office will be furnished in such manner as maybe specially directed, 
and instructions governing expenditures and purchases at stations must 
be carefully followed. 

Opening station. — The first pages of the daily journal must contain a 
complete history of opening the station. This history will show the date 
of the observer's arrival, rent of the office, its occupancy, the beginning 
of observations, elevation of the instruments, and all other information 
necessary for future reference. 

The elevation of the ivory-point of the barometer abov6 or below a 
fixed point of elevation designated by the Chief Signal Officer will be 
carefully determined, either by the observer or some other competent 
person whose employment has been authorized for that purpose. When 
approximate altitudes above sea-level are furnished the observer for pre- 
liminary use they will not be entered on the formal report of elevation 
of instruments. 

Changes in position of instruments.— If changes in the position 
or elevation of any instrument are deemed necessary, authority will be 
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obtained from the Chief Signal Officer before action is taken in the 
matter. When changes are made the observer will enter in red ink on 
the retained copy of the last report of elevations of instruments any 
actual change which has been made in the elevations, with date of the 
authority therefor, and will promptly report the changes, by letter, to 
the office of the Chief Signal Officer. 

After opening station the observer will call upon the principal officers 
of all commercial bodies and scientific or educational institutions and 
upon the editors of local newspapers. He will explain the nature and 
object of his duties and ascertain how his observations and reports 
can be made of use to them. He will ask their co-operation in making 
the work of his office of the greatest possible utility to the public. 

Appointment of meteorological committee.— It is desired that a 
meteorological committee of not less than three members, selected from 
such commercial or other associations as are likely to use the weather re- 
ports, be appointed to confer with the observer from time to time as to 
the best means of conducting the local service. The early appoint- 
ment of such a committee will be urged, and in the absence of com- 
mercial associations it should be formed from the most enterprising 
business and scientific men in the place. The chairman of the meteor- 
ological committee will be asked to communicate direct with the Chief 
Signal Officer, and the names and addresses of the entire committee 
will be reported by the observer. 

CLASSIFICATION OF STATIONS. 

% 

The stations of the Signal Service, in charge of persons under pay 
from the United States, are classified as follows : 

(1) Stations of the first order, making Oontinuous' records by means 
of self-registering instruments. 

(2) Stations of the second order, taking three or more observations 
daily. 

(3) Stations of the third order, taking one observation daily. 

(4) Repair stations, on the United States military telegraph lines, at 
which no observations are taken. 

(5) Special display stations, displaying wind signals. 

(6) Special river stations, taking observations of the stage of water 
in the river. 

(7) Special cotton-region stations, taking one observation daily. 

(8) Special rainfall stations, taking observations of rainfall daily. 

(9) State Weather Service, central stations, conducting the work of 
State Weather Services. 

METEOEOLOGICAL INSTRUMENTS. 

Each station will be furnished with such meteorological instruments 
as are necessary to carry out instructions from the office of the Chief 
Signal Officer. 

Correction cards.— A correction card showing the designation, num- 
ber, and correction for instrumental error will be sent with each in- 
strument requiring the same, and the corrections given thereon will be 
applied to all readings of the instrument. 

No change in the correction for instrumental error will be made without 
first obtaining authority from the Chief Signal Officer. 

Unserviceable instruments. — Whenever an observer has reason to 
believe an instrument is no longer accurate, he will report the fact to 
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INSTRUMENTS BROKEN BY AN OBSERVER. 

In case a thermometer is broken by an observer, whether through 
fault on his part, or not, request will at once be made by said observer 
to have the instrument replaced by a serviceable one; the observer will 
hold the parts of the broken thermometer and present them for the 
action of the next inspector who may visit the station. 
Vi Each inspector will carefully investigate the matter and if satisfied 

that the thermometer was broken or otherwise rendered unserviceable 
through no fault or neglect on the part of the observer, the instrument 
will be inspected, condemned, and destroyed in the usual manner. If 
it is found that the thermometer was broken or otherwise rendered un- 
serviceable through fault or neglect on the part of the observer, the in- 
spector will make a special report of the case to this office, inclosing 
a statement from the observer of the facts in the case. The observer 
will, in this statement, specify that it is his desire (if such be the case) 
that the value of the instrument be charged against his pay, under 
paragraph 1743 of the Army Regulations, 1881, or that the matter may 
be submitted for the action of a Board of Survey. 

In case of the transfer of an observer from one station to another, 
prior to the arrival of an inspector at the station, the observer will 
carry with him to his new station any thermometers broken by him and 
present them to the inspector who may visit his new station; in other 
words, an observer breaking an instrument will be held personally and 
pecuniarily responsible therefor until relieved by the action of an in- 
spector as indicated. If the records show that more than one ther- 
mometer has been broken by the same person, within a period of two 
years, that fact of itself will be considered as prima facie evidence of 
neglect or fault on the part of the observer, and unless very strong 
evidence, corroborated by the testimony of at least one person other 
than the observer, be presented to overcome this presumption, the in- 
spector will, as a general rule, recommend that the money value of the 
thermometer, or thermometers, broken be charged against the pay of 
the observer. [4172, Sig., 1888.] [G. 0. No. 49, 1888.] 

o SDage of water 

111 tne river. 

(7) Special cotton-regiou stations, taking one observation dailj. 

(8) Special rainfall stations, taking observations of rainfall daily. 

(9) State Weather Service, central stations, conducting the work of 
State Weather Services. 

METEOROLOGICAL INSTRUMENTS. 

Each station will be furnished with such meteorological instruments 
as are necessary to carry out instructions from the office of the Chief 
Signal Officer. , . , , ., ^ . 

Correction cards.— A correction card showing the designation, num- 
ber and correction for instrumental error will be sent with each in- 
strument requiring the same, and the corrections given thereon will be 
applied to all readings of the instrument. 

No change in the correction for instrumental error will be made without 
first obtaining authority from the Chief Signal Officer. 

Unserviceable instruments.— Whenever an observer has reason to 
believe an instrument is no longer accurate, he will report the fact to 
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The first paragraph on page 7, " General Instructions to Observers," 
(as amended by .General Orders Nos. 12 and 49, series 1888), is 
amended to read as follows : 

Instruments broken by an obsei'ver, 

I. In case a thermometer is broken by an observer, or otherwise 
rendered totally unserviceable, whether through fault of the observer 
or not, request will be made on this office, at once, to have the instru- 
ment replaced by a serviceable one; and the observer will forward the 
broken instrument to this office by ordinary mail, wrapping the parts 
carefully m strong paper that none may be lost. 

In his request for another instrument the observer will fully set 
forth the circumstances under which the thermometer was broken, or 
otherwise rendered unserviceable; whether through fault or neglect on 
his part or that of his assistant, or of the person in charge of a sub- 
station; giving, in all cases, the kind (whether maximum, minimum, 
exposed, etc. ) and the official serial number of the instrument. 

Broken thermometers forwarded to this office, in accordance with 
the above instructions, will not be receipted for or taken up on returns 
by the official accountable for the property at this office, but upon re- 
ceipt of the instrument, and an acceptable explanation as to the cir- 
cumstances of the breakage, the observer will be relieved of the 
responsibility therefor and authorized to drop the instrument from his 
returns. 

If the explanation offered be not satisfactory, and it is found that the 
thermometer was broken or otherwise rendered unserviceable through 
fault or neglect of the observer, his assistant, or others responsible for 
the same, or if the number of instruments damaged or broken by any 
one person becomes unreasonably great (which fact in itself will be 
considered as evidence that due care has not been exercised in the 
preservation of property), such action will be taken as may be neces- 
sary to hold the observer pecuniarily responsible for the value of the 
thermometer. 

II. In case a thermometer, by exposure or otherwise, becomes tem- 
porarily unserviceable (in need of new clamps, or defective in other 
respects which can be remedied), the fact should be reported at once, 
in order that action may be taken by this office as to the proper disposi- 
tion of the instrument. 

III. All broken or unserviceable thermometers on hand at stations, 
at the time of the receipt of this order, will be disposed of in accord- 
ance with the above instructions. 

IV. Should any instrument other than thermometers be broken or 
damaged, a report must be made to this office, at once, of the facts in 
the case, in order that action may be taken as to the disposition of the 
same. 

The above, which is promulgated for the guidance of all concerned 
at this office, and at the various stations, will be inserted in the ** Gen- 
eral Instructions to Observers," to face page 7. — [Gen. Ins. 6, 1891.] 



Unserviceable instruments.— Whenever an observer has reason to 
Blieve an instrument is no longer accurate, he will report the fact to 
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of second-class private, unless an entirely valid reason for the delay 
can be shown. 

If reports are at any time delayed on account of sickness, the cer- 
tificate of a properly qualified surgeon in pfood standing will be for- 
warded, with a letter of transmittal stating when the forms can be sent. 

Official reports will not be forwarded until they have been carefully com- 
pared with the original records from which such reports have been made. 
Observers having assistants will have the latter read the original mat- 
ter, and the observer will check and correct the copies to be forwarded, 
signing the reports only after he has thus assured himself of tlieir 
absolute correctness. 

Assistants oq station are not authorized to sign the name of the ob- 
server in charge to official papers of any character. 
/ Errors charged against person signing form. — All errors discov- 
; ered iu reports received from stations will be charged against the per- 
X son signing them, as he is responsible for their accuracy. Such errors 
^ will be noted as a part of the observer's official record. 

Annual report. — On the first day of July (or within ten days there- 
after) of each year, every observer in charge of a second or third order 
station will make out and forward, on the printed form furnished for the 
purpose, a concise report of the operations of his station for the preced- 
ing twelve months. This report must show the changes, if any, that 
have been made in- the location of the office or instruments, in the 
working force, and in the number of reports received during that period, 
with the authority for such changes. It will also show the public in- 
terest taken in the service, and the classes of citizens deriving the 
greatest benefit from the reports. If any marked advantages to com- 
mercial or other interests have'been derived from the use of the reports 
or the display of signals, the facts in each instance will be briefly set 
forth. Observers will make notes from time to time, so that this report 
can be forwarded immediately after the close of the fiscal year. 

^SUNSET OBSEBVATIONS. '^^ y / ^ 9 ^ 

The observer at each station will note daily, at the exact time of 
sunset, and for a period not to exceed thirty minutes thereafter, the 
aspect of the sunset and the western sky. 

Sunsets will be divided into four classes : clear, yellow, green, and 
cloudy. 

Clear will include all sunsets in which the western sky is free from 
clouds, or is of a reddish hue, or presents a combination of bright 
colors. 

Yellow will include all in which the predominant color in the western 
sky is yellow. 

Green will be used to designate those in which portions of the western 
sky plainly exhibit that color. Green is rarely the predominant color. 
Great care will be exercised iu the observation of both yellow and 
green sunsets. 

Cloudy will include those in which the sun sets behind a bank of 
stratus or nimbus clouds, or when it is obscured to such an extent as 
to exhibit none of the characteristics of the clear, yellow, or green 
sunsets. 

Sunset observations will not in any sense be made with a view of 
making predictions of the weather. 

For further information concerning the manuer of reporting and re- 
cording sunset observations see instructions in Original Eecord, 
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On and after January 1, 1893, errors detected in the meteorological 
work of local forecast officials, observers, and assistants will be charged 
as follows: 

An original error made in taking, reducing, recording, or encipher- 
ing an observation will be charged to the person making it. Errors in 
transcribing data on Form No. 1083 will be charged equally between 
the transcriber and the person who checks the copy (one-half to each). 

At stations where local forecast officials are on duty, at state weather 

II. Local forecast officials and observers, in letters to this office re- 
portmg errors in telegraphic reports, or failures to properly perform 
any of the station duties, will, in each instance, give the name of the 
person responsible therefor. 

The extracts of the above, herewith, will be inserted in the '* General 
Instructions, to Observers," &c., opposite the paragraph affected, on 
page 8. [Gen. Ins. No. 1, 1893.] 



logical work of his assistants, examining and checking it as frequently 
as may be necessary, and will be held jointly responsible with them for 
the general appearance and accuracy of all forms. He will also be 
held directly responsible, as at present, for errors on all forms, whatso- 
ever, that can be detected by a cursory examination of the forms; and, 
if the number of errors made at his station is unduly large, it will be 
considered evidence that he is not giving proper attention to this class 
of work and he will be censured conjointly with the assistant or assist- 
ants making the errors. 

The assistant preparing the above-named forms will initial them in 
the same manner as Form No. 1026 is initialed. 

An official or observer relieved from charge of station will be held 

accountable for all errors in Forms No. 1001 and 1083 up to, but not 

Inclu ding, the date of his relief; when so relieved, he must plainly 

I On and after March 1, 1898, the prediction based upon knowledge 
of the local characteristics of the weather and the appearance of the 
sunset will be discontinued. Beginning on that date observers will 
note the condition of the western sky at sunset or at the time of the 
8 p. m. (75th meridian time) observation, when the sun does not set 
until after that observation. They will record in Form 1001 and tele- 
graph with the proper dew-point word in 8 p. m. report, "Pair" when 
the sun is visible and there is no bank of stratus clouds in the west, 
and Foul when the sun is obscured by stratus or nimbus clouds 

So much of pages 8 and 72, " General Instructions to Observers " as 
relates to sunsets, as amended by General Orders No. 20, 1888 and 
paragraph 41, Form 1001-1893, are amended accordingly. 

The extracts of the above, herewith, will be inserted in the." General 
Instructions to Observers," &c., opposite the paragraphs affected, on 
page 8. [Gen. Ins. No. 2, 1898.] 

Observers in charge of third-order stations will keep a daily Jonrnal 
and forward an abstract of the same to this office monthly. 
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Monthly MetecToiogical Beport, Aanaal Moteorological Sammary, and 
in Signal Service Weather-Code. 

See pages -a*ja^ 



See Signal Office General Orders M^.Mi.'fA. 



SfoTE. — These instructions will be kept complete to date by entering in the blank 
^8 of the proper clause the numbers and series of all orders which in any manner 
iif,y them. 

orms and reports to be rendered by stations of the second 
\er. — Observers in charge of stations of the second order will render 
te this c^ce at the specified times the following meteorological forms 
. reports : 

Original record of observations. 
Wind-record she'ets. 

Morning weather map (Saturday) from stations issuing the same. 
Morning weather bulletin (Saturday) from stations issuing the 
..^ same. 

Monthly meteorological report. 

Monthly meteorological summary from stations issuing the same. 
m^^^ Monthly report of comparative baroifieter readings. 
^^^ =^ Annual meteorological summary. 

♦Monthly report of instruments. 
jf .. Quarterly report of tools, &c. 
^ * Abstract of Journal. 

Monthly report of hourly wind movement. 

Monthly report of thunder-storms. 

River and Flood Bulletin (Saturday) from stations issuing the 

same. 
Monthly record of cautionary, storm, and wind-direction signals 

from stations issuing the same. 
Monthly record of cold-wave signals from stations issuing the 

same. 
Monthly river report from stations issuing the same. 
Monthly report of temperature of water from stations issuing the 

same. 
Cotton-region bulletin (Saturday) from stations issuing the same. 
Monthly record of observations at cotton-region stations. 
Annual report of operations of station. 
Duties of observers at stations of the third order. — The observer 
in charge of a station of the third order will enter daily on the proper 
form the readings of the maximum and minimum thermometers, amount 
of rainfall, direction of wind, and state of weather at sunset The orig- 
inal will be forwarded to this offtce at the end of the month, and a copy 
wiU be kept on file for reference. 

Observers in charge of third-order stations will keep a daily journal 
and forward an abstract of the same to this office monthly. y 
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Fonns and reports from stations of the third order. — Observers 
in charge of stationsof the third order will render the following meteoro- 
logical forms or reports at the specified times : 

Monthly meteorological report. 

Monthly report of instruments. 

Monthly report of tools, ^c. 

Abstract of journal. 
Reports from substations. — Observers in charge of centers (wind 
signal, cotton region, river, and rainfall) will transmit the reports from 
substations under their control promptly to the Chief Signal Officer as 
soon as the forms have been examined and existing instructions com- 
plied with. All derelictions of duty in this respect on the part of an 
employ^ in charge of a substation will be reported. 

VOLUNTARY OBSERVEES. 

The Chief Signal Officer will be pleased to receive observations taken 
by voluntary observers at places where there are no Signal Service sta- 
tions. 

The Signal Service is, however, unable to offer any pay for such 
services, but will furnish blanks upon which to make the monthly re- 
ports, a copy of instructions to voluntary observers, and send its publi- 
cations to the observer. 

BAROMETERS. 

The mercurial barometer used at Signal Service stations is a modifi- 
cation of the Fortin pattern, and consists of a tube, a cistern, a scale, 
and a thermometer. 

Zero point. — The point of the small ivory pin which extends down- 
ward from the ceiling of tlfe cistern is the zei-o point of the baromelar 
scale, and also the point from which the elevation of barometer above 
sea-level is measured. 

The scale of the barometer, from which the readings are made, is di- 
vided into inches and tenths of an inch. The tenths can be further 
divided to hundredths by means of the vernier. As the fluctuations of 
the barometer column only extend over a few inches, the scale is never 
graduated down to the zero point. The scale of the barometer must 
never be moved except by special authority from the Chief Signal 
Officer. 

The vernier. — The vernier is a short scale, which is moved by a screw 
and ratchet along the barometer scale. The divisions on the vernier 
are one more than the divisions on the part of the barometer scale 
which it covers. If the vernier has ten divisions, the barometer scale 
has nine divisions in the same length. To determine the value of a 
division on the vernier, divide the length of the smallest division on tbe 
barometer scale by the number of divisions on the vernier. Example: 
If the length of the smallest division on the barometer scale is 0.10 of 
an inch and the vernier has ten divisions, we have 0.01 of an inch as the 
smallest reading which can be made with the vernier. 

Attached thermometer. — The attached thermometer is placed so 
that its bulb rests almost against the tube of the barometer near the 
point where the average temperature of the whole column of mercury 
prevails. 

Moving barometer. — In moving a barometer always force the mer- 
cury to the top of the cistern by means of the adjustment screw; detach 
the barometer from its support, or bring it carefully to a horizontal po- 
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sitioii, invert it, then give the adjusting screw another turn, leaving, 
however, a small air space in the cistern, for if the mercury fills both 
that and the tube it may be forced through the joints of the cistern. 
While the cistern is uppermost the tnbe is full (one solid mass of metal 
and glass) and not easily injured. Never swing the barometer or en- 
deavor to force the mercnry against the top of the tube without first 
filling the cistern by means of the large adjusting screw. 

Packing barometers for transportation by hand. — In packing for 
transportation by hand, place the barometer, cistern uppermost, in the 
wooden box or leathern case provided for the purpose; allow no play 
between the barometer and the case, but to x)revent the instrument 
from shaking fill the spaces with yielding material, such as cotton or 
excelsior. On steamboats or railroads the barometer should be hung in 
a state-room or car, and, to prevent jarring, the lower end should b© 
firmly strapped to the side of the room or car. In wheeled vehicles, the 
barometer should be carried by hand, supported by a strap over the 
shoulder or held upright between the legs; it should not be allowed to 
rest on the floor, as a sudden jolt might break the tube. On stage 
rentes, when impracticable to carry it by hand, hang the barometer on 
a hook inside the stage and securely fasten the lower end so that it will 
not swing when being thus transported. If carried on horseback, it 
should be strapped over the shoulders of the rider, where it is not likely 
to be injured. 

Packing for transportation by mail or express. — In packing for. 
transportation by mail or express, the barometer should be placed in its 
wooden case and the latter in a box of sufficient size to admit packing 
on the sides and ends. Excelsior or other pliable material should be 
closely and evenly packed around the barometer case, to prevent its 
moving in any direction. 

Mercury to be removed. — Before packing an unserviceable barom- 
eter for return to the office of the Chief Signal Officer, the mercury in 
the tube and cistern will be emptied and retained at the station. 

Barometers, ho'w returned. — All barometers issued from the office 
of the Chief Signal Officer, or returned in good order from stations 
by mail, should be accompanied by a printed letter, addressed to mail 
agents and signed by the General Superintendent of the Railway Mail 
Service, containing directions for the care of these instruments while in 
transit. 

When received by mail or express, the party to whom the barometer 
is addressed should open the box in the presence of the x)ostmaster or 
express agent, to determine if the instrument is in good condition. 

To unpack barometer. — To unpack and suspend the barometer, 
take it, cistern uppermost, from its case, lower the milledhead screw at 
the botitom of the cistern one or two turns, invert the barometer slowly 
and gently, and then hang it in a vertical position. 

Barometer-boz. — At stations where the standard barometer-box is 
not iurnished, the barometer will be suspended near a window, so that 
the 30-inch line on the barometer scale will be 6^ feet above the floor. 
The barometer should be well lighted, without exposure either to the 
direct rays of the sun or to currents of air, which are always found at 
window casings and doors. To protect the instrument from external 
injuries, from dust, and from the direct radiation of warm bodies or air 
currents, fasten the wooden case in which it is carried firmly against 
the wall in a vertical position. An opening large enough to admit the 
tube of the barometer must be cut in the upper end of the box, and 
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directly above this, at the distance of 1 inch, a strong hook will be in- 
serted into the wall on which to hang the barometer. This hook must 
be small enough to allow the ring in the top of barometer to move freely 
npon it and allow the instrument to hang in a perfectly vertical posi- 
tion. The hook should extend 2 or 3 inches beyond the box. When an 
observation is to be taken, the door of the box will be opened and the 
instrument drawn out on the hook clear of the box. After the observa- 
tion is made the barometer will be slipped back and the box closed. 

Care will be taken not to remove from or return the barometer to its 
case with a sudden jar, as such handling will injure the instrument. 

Erection of standard barometer box.— The standard barometer 
box will be erected as follows, Fig. 1 : 

Place the box horizontally upon a table and fit the barometer into it. 
Carefully lay the barometer upon the four grooved blocks in the box, 
moving the blocks so that the one marked A will be under the cisteru 
just below (when the barometer is in position for observing) the pro- 
jecting ring ; one of those marked B, under the brass tube which in- 
closes the glass tube, and just above the cisteru ; one just below the top 
of said brass tube, but not against the scale, and one at a point as nearly 
midway between the two latter blocks as possible, but below the scale. 
Leave sufficient space between the bottom of the cistern screw and bot- 
tom of the box so that the screw may have sufficient play for making 
adjustments. 

Fasten the blocks A and B in place by means of the small screws 
through the sides and back of the box, first boring holes to prevent 
splitting. 

The block marked must then be fitted into the space between the 
top of the box and the block marked B, just below it, cutting off a 
portion of C, if neceissary ; then fasten it into place against the back 
of the box by two screws. 

Fasten the curved brass plates over the barometer and against the 
blocks by the small screws, being sure they fit neatly over the barom- 
eter. 

Place the large screw through the ring at the top of the barometer 
and screw it through block C and the back of the box, first boring a 
hole to prevent splitting. When in position the barometer will hang on 
that screw. Mark the box opposite the 30-inch line of the barometer 
scale. 

Remove the curved brass plates, large screw and barometer, and erect 
the box so that the 30 inch line will be 5J feet above the floor. Screw 
the metal braces accompanying each box, one above the other, against 
the window casing at the side of a window where the sun will not shine 
upon the box, in such a manner as to allow placing the box directly 
between them ; fix the box in position by screws passing through appro- 
priate holes in the braces and into the ends of the box, using a plumb- 
line to secure the box in a vertical position. Before firmly fastening the 
latter screws, turn the box so that its back will be to the full light of the 
window, and in such a manner that at night a light may be held directly 
behind the windows of the box. 

Paste a thin sheet of white paper over the outside of the glass win- 
dows of the box, if they have not already been reduced to translucency. 

Carefully invert the barometer j place it in its box, replace the large 
screw, and secure the curved brass plates over the barometer and against 
the blocks sufficiently tight to hold the barometer in its place and yet 
permit the observer to turn the barometer around on its axis, vertically, 
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should he find it necessary, in order to secure a good light at the ivory 
point while taking an observation. Glose the door of the box and keep 
it closed, except when taking an observation. 




In placing barometers in the standard boxes it is very important 
that they should be vertical, for if one end of the barometer is one-fourth 
of an inch oat of Vertical it will cause the reading to be at least 0.004 of 
an inch in error. Use the plumb-line both from a front and a side posi- 
tion. To verify the verticality of the barometer adjust the mercury in 
the cistern to the zero point and slowly turn the instrument around. If 
ihe adjustment continues in all positions the barometer is vertical. 

To read the barometer.— (1) Read the attached thermometer to the 
nearest half degree and record it. 

(2) Tap the barometer sharply with the finger to free the mercury 
from the sides of the tube at the top of the column. 

(3) By means of the adjusting-screw lower the mercury in the cistern 
below, and then raise it until the surface exactly touches the ivory 
point 

Digitized by VjOOQ IC 



14 

When the m^cury is perfectly pure the proper adjustment can be 
made by causing the ivory point to coincide exactly with its reflected 
image in the mercury below; but when the mercury is covered with a 
slight film of oxide it is niecessary to determine the contact by immers- 
ing the point in the mercury until a slight dimple is formed, and then 
slowly lowering the screw until the dimple is about to disappear. 

(4) Adjust the vernier, by means of the side milled-head screw, to 
the top of the column of mercury, until the zero line of the vernier and 
the bottom of the blind part of the vernier in the rear of the mercurial 
column exactly coincides with the top of the meniscus, that is, tangent 
to the convex surface of the mercury in the tube. This adjustment 
will not cut off the light at the sides of the meniscus. (See Fig. 2, in 
which A represents the vernier, B the column of mercury, and O the 
scale of the barometer.) 
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(5) Bead the barometer scale up from the zero point to that line next- 
below the zero line of the vernier. Find the number of the line oa the 
vernier which coincides most nearly with a line ou the barometer scale. 
This number will be the hundredths of an inch of the barometer read- 
ing. Add this to the inches and tenths and the result will be the barome- 
ter reading in inches, tenths, and hundredths, which will be recorded 
at once. When a line of the vernier does not exactly coincide with a 
line on the barometer scale, the observer will, after practice, be able to 
estimate the thousandths of an inch. 

While making vernier adjustments of a barometer fixed only at one 
end, be careful not to move the barometer from a vertical position. 

While adjusting the barometer at night the observer will carefully 
arrange his light in such way as to insure an accurate reading. 
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In the cat the vernier on the left has twenty -five divisions, equal to 
twenty-foar divisions on the barometer scale, and the smallest reading 
accurately shown will be 0.002 of an inch. 

Corrections applied to barometer readings. — The observer mak- 

ioflthn nhnnmnntinn mnat finrrftftf. t.hft rftaHingr for inat.rnmA»fQl ^^ ^qt . 

I. The seventh paragraph on page 16, ** General Instructions to Ob- 
servers," &c., as amended by General Orders No. 22, series of 1888, 
and as affected by paragraph III, General Orders No. 36, series of 1888, 
is amended to read as follows (to take the place of all to end of table 
on page 17): 

Reduction of barometric readings to sea-level. — In reducing 
barometer readings to sea-level, special tables, which will be furnished 
by the Chief Signal OflScer, will be used. The temperature argument 
will be obtained by taking the mean of the current, with the previous 
8 a. m. or 8 p. m., observation. For example : Dodge City, March 1, 
1889, temperature, 8 a. m., 33°. 7 ; 8 p. m., 46°.4 ; the mean of these, 
39°. 6, is the temperature to be used in reducing the 8 p. m. reading to 
sea-level. 

At stations the elevation of which is 700 feet or less, the computation 
need not be made, as an inspection will show which figure in the table 
is to be used. [2904, Sig., 1888.]— G. 0. No. 10, 1889. 

-jii -,„', ^MAx, ^.vAicvoiuu w^iii 'u6'U(ici(?u tU'Tlie x>TiginUl odServarRJn, 

but if 290 or more above zero it will be subtracted. 

For barometer readings not given in the table, the temperature cor- 
rections will necessarily be determined by approximations with refer- 
ence to the corrections for the next higher and lower readings given in 
the table. The same remark applies to cases where the temperature of 
the attached thermometer is required to half of a degree, when inter- 
polation is also necessary. 



The seventh paragraph on page 16 of the " General Instructions to 
Observers," &c., is amended to read: 

Reduction of barometric readings to sea-level. — Barometric 
readings will be reduced to sea-level by means of special tables fur- 
nished by the Chief Signal OfiBcer. In taking out the correction from 
these special tables the " temperature argument " to be us^d will be 
the reading of the dry thermometer at the time of the observation. 
[G. O. 22, 1888.] 

ii^le: For 7 a. m. observation of November 4, any station- 

Teraperaturelrt^T^^. is 42° ; then 42x2= -_ 

Temperature at lOprm^^Qbservation preceding .j;^^.*<C7 46 

Temperature at 3 p. m. obsefvfktienpreceding 

Sum .T777:rr:>^^-....i,^<<C7. 192 

^!^ = 48.0=the "temperature argument." 

Example : For 3 p. m, observatiotrtjTKovember 

temperature at 3 p. m. 67° ; theii..er5<2= , 

Temperature at 7 a. m. obspr^ation preceding.. . 

Temperature at 10 pj^jar^servation preceding 46 

sunK^,.tf<rrr7. 222 

l5=" temperature argument." 
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E^nnple4JE'.or 10 p. m. obaerration of Ifovember - 

Temperatare at 10 p. mrir50®7"fcbeiL5Q^<2==. 
Temperature at 3 p. m. observation prece^ 
Temperatare at 7 a. m. obBerration preoe^ 

Sam. 
fc'^'^S=** temperature argument." 

Reduction of barometer readings to latitude 45^. — The followiDg 
will elucidate the nature of the gravity correction as applied to baro- 
metric observations, a matter that is not fully explained in the ordinai; 
text-books of meteorology. 

By the well-known principle of hydrostatics on which the action of 
the mercurial barometer is based, the pressure of the atmosphere il 
equal to the pressure of the column of mercury that it will support 
But this latter pressure is only another name for the weight of the Ine^ 
cury^ and for columns of equal section the weight varies both with tbi 
height of the column and with the force of gravity. 

The force of gravity varies with latitude and altitude, therefore thi 
height of the barometer (corrected for temperature and instrumenti 
error) cannot be directly used as a true measure of the atmospherii 
pressure, but must be reduced to what the height would have been i 
the force of gravity and the weight of a given mass of mercury wen 
constant all over the earth. 

Force of gravity at latitude 45^ and sea-level the standard.^ 
The force of gravity at the latitude of 45° and sea-level is assumed a 
the standard value to which barometer readings shall be reduced, aoi 
is called '^ standard gravity." Our unit of mass becomes a standas 
ufait of weight when weighed in vacuo at latitude 45^ and sea-level. 

According to the formula for the force of gravity adopted by the II 
ternational Bureau of Weights and Measures, we have for the variationi 
in gravity due to the latitude 

Gcp = (^450(1-0.00259 cos 2(p) 

The variation in the force of gravity for different altitudes is smal^ 
and is given by the formula 

OY, = go (l-11400006"fc) 

Neglecting this latter factor, the application of the gravity correctioi 
is equivalent to multiplying the height of the barometer by the factor 

(1-0.00269 cos 2^) 

This is accomplished practically by computing a table of correction! 
with the latitude as an argument, the height of the barometer beinj 
assumed for low stations as 30 inches. 

The diminution of gravity as we go from latitude 46^ to the equatd 
causes the mercury in the barometer to weigh lesSj and hence for a givei 
pressure in the atmosphere the mercury in the barometer stands higlw 
than it would if the force of gravity preserved the uniform standanl 
value. Therefore, the farther a barometer is removed from latitude 45-^ 
the greater its correction becomes, so that at the equator a pressure thai 
appears to be 30.00 inches (at sealevel) is really about 29.92 inches. 

It should be noticed that when the barometer is thus corrected for ita 
peculiar error due to the influence on it of variations of gravity, the 
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pressure that it then gives is the actual pressure of the air at each lati- 
tude, expressed in terms of an absolute and not a variable standard. 

It is important to remember that the barometric pressure is due 
not only to the weight of the air, but also to the prevailing winds, 
the rapid heating or cooling and consequent expansion or contraction 
of low layers of air, and to other causes. 

In the mercurial barometer we balance this elastic pressure by weight 
of quiescent mercury ; a change of the force of gravity will change the 
weight of the column of mercury without necessarily changing the at- 
mospheric pressure. 

Table of gravity correction. 
[Barometer, 30 inches. ] 



Lati- 
tude. 


Inches. 


30 


-0.039 


35 


-0. 027 


40 


-0. 014 


45 


0.000 


50 


+0. 014 


55 


+0.027 


60 


4-0. 039 


65 


.-0.O5O 


70 


-f 0.060 



Teini>eratnre of barometers. — When practicable, barometers must 
not be subjected to temperatures below 20° F. They will not be sub- 
jected to direct influence of heat or to sudden changes of temperature. 

Cisterns of extra barometers to be kept full— To prevent fouling 
the mercury of extra barometers, when not in u«e, the cisterns must be 
kept full. It is neither necessary nor desirable to force the mercury to 
the top of the tube, except when the barometer is to be moved. 

When a barometer cistern is full of mercury, it must be lowered to the 
zero point at least twelve hours before readings are made. 

Mercury. — Mercury will be furnished to stations ouly on special requi- 
sition, which will be made when the mercury is needed for immediate 
use in connection with cleaning and rei)airing barometers. 

Cha nges in locatic^ of barometers.— Chap ges in the location of a 



The eighth paragraph on page 17 of the " General Instructions to 
Observers," &c., is amended to read: 

Comparative Readings of Barometers.— On the last day of each 
month comparative readings of all barometers at the station will be 
made. Five readings will be taken. They will be corrected for tem- 
perature and instrumental error, and recorded upon the proper form. 
[3276, Obs., 1888.] [G. O. 16, 1888.] 



once. A copy of the form will be pasted in the daily journal for the last 
day of the month and the original forwarded to the Chief Signal Oflficer 
on the first of the succeeding month. 

Whenever a barometer is received at a station the observer will 
place it in position and take five comparative readings, at hourly 
intervals, with it and all the other barometers, and send a record of 
these comparisons, with a letter of transmittal, to the Chief Signal 
Officer. A copy will be pasted in the Journal at the proper date. 



3100 s s-™^a 
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Comparative barometer readings when an office is moved.— 

When an office is moved comparative barometric readings will be 
made, at fifteen-minute intervals, as follows: 

(1) Five comparative readings of the station and extra barometers 
in the old office^ the observer in charge reading the station barometer, 
the assistant reading the extra barometer. 

(2) Five comparative readings with the station barometer in the old 
office, and the extra barometer in the new office, each observer reading 
the same instrument as in the first series. 

(3) Five comparative readings with both barometers in the new office, 
each observer reading the same instrument as in the first series. 

(4) Five comparative readings, both observers adjusting and reading 
the extra barometer. This series of readings should be made when botb 
the teinperaure and pressure are nearly constant. 

(5) In the first three series the readings of the two barometers should 
be as nearly simultaneous as possible. The readings of the first, third, 
and fourth series should be made only when the attached thermometers 
read nearly the same. The four series will be recorded, a copy made, 
and the original mailed, at once, with a letter of transmittal, to the Chief 
Signal Officer. The copy will be retained at the station. 

In making these comparative readings the services of a competent 
assistant are indispensable. When there is but one observer at the 
station he will apply, in advance, for authority to hire an assistant for 
the occasion, stating the cost. 

The station barometer will be moved in the interval between the last 
observation of the day and the first observation of the following day. 
The extra barometer should be moved a day in advance. 

Slevation of barometer changed; table for the reduction of 
readings. — If the elevation of the barometer is increased or decreased 
less than 65 feet the special table for reduction of barometric readings 
to sea-level and standard gravity will be changed as follows : 

I{ decreased 6 to 15 feet subtract .01 inch from each immber in table. 



16 


25 






.02 


26 


35 






.03 


36 


i 






.04 


46 






.05 


56 


"65 






.06 



If the elevation cf the barometer is increased then the same quantity 
should be added to the numbers in the special table. 

When observations are commenced at new stations the barometer cor- 
rected for instrumental error and temperature only will^be entered and 
copied on all forms until the receipt of the table for reduction of bar- 
ometric readings to sea level and standard gravity. 

Comparisons of ships' or other barometers. — Upon application 
observers are authorized to comjiare barometers used by ship-masters, 
or others, with the station barometer. The comparison must be made at 
the observer's office, subject to the same rules hereinbefore prescribed 
for barometric comparisons. 

A record will be made of the comparisons with the name and address 
of the owner and the name of the maker of the barometer. 

If the barometer compared belongs to a marine or voluntary observer 
of the Signal Service, a copy of the comparative readings will be for- 
warded to the Chief Signal Officer. 

Eacli barometer compared will be furnished with a comparison tag, 
properly tilled up, signed, and attached to the barometer. 
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Paragraphs 1 to 8, inclusive, page 18, *• General Instructions to Ob- 
servers," &c., relating to comparative barometer readings when an 
oflSce is moved, are amended to read as follows : 

Comparative barometer readings when an office is moved. — When 
an oflSce is moved, comparative barometric readings will be made at 
hourly intervals, as follows : 

1. Five comparative readings of the station and extra barometers in 
the old oflSce. 

2. Five comparative readings with the station and extra barometers 
in the new office. 

The two series will be recorded, a copy made, and the original mailed 
at once, with a letter of transmittal, to the Chief Signal Officer. The 
observer will state in the letter whether or not, in his opinion, the ba- 
rometers have been injured in the removal, and he will also give their 
exact elevation in the old and in the new offices. 

The station barometer will be moved in the interval between the last 
observation of the day and the first observation of the following day. 
[1678, Sig., 1888.] 

The extract of the above, herewith, will be pasted opposite para- 
graphs 1 to 8, inclusive, page 18, "General Instructions to Observers," 
&c.' [G. 0. 17, 1888.] 

ment^ and empty the cistern and bring the tube again to its vertical posi- 
tion. Care must be taken to prevent any mercury from passing out 
of the tube. Remove the long screws (r) which fasten the glass portion 
of the cistern to the other parts and clean the several parts by use of 
a chamois-skin or a clean, dry linen handkerchief. The glass tube {t) 
and the boxwood attachment (G), which contain the ivory zero point(^), 
need not be removed from the brass sheath. The scale must not be 
moved under any circumstances. Clean the mercury taken from the 
cistern by passing it several times through funnels which have very 
small holes in the ends, so as to permit the ])assage of but a small thread 
of the metal. The oxide and dust will adhere to the paper, and the filtered 
mercury, if sufficiently pure, will present a clean, bright appearance. 

After running the mercury through paper funnels several times, if 
the refuse sticks to the paper in a web like formation, the mercury may 
be considered serviceable; but if the refuse forms a thin uniform sheet 
on the paper, the mercury should not be used. 

After the mercury and the several parts of the barometer have been 
cleaned replace the glass cistern and long screws (P). Fill the cistern 
as nearly as possible with clean mercury, put together and securely 
fasten the wooden parts of the cistern by the screws and clamps, screw 
on the casings an^l tighten the adjustment screw. Do not make the 
screws as tight as possible, or the glass cistern may be broken by the 
expansion and contraction caused by changes of temperature. The in- 
strument can then be hung up and readjusted. If a little mercury has 
been lost during the operation (and there is none at hand to replace it) 
no serious harm has been done; but if much has been lost, fresh mercury 
must be added to prevent the open end of the tube from becoming ex- 
posed while inverting the instrument. Clean the tube about the scale 
by means of a knife-blade covered with chamois skin. 

During the process of filling, transportation, or cleaning, air some- 
times finds its way into the barometer tube and afiects the vacuum 
above the mercurial column and causes the barometer to read too low. 
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Air in barometer tube. — When it is thought that aiivfaas entered 
the tube its presence may be ascertained by £lling the cistern with mer- 
cury and slowly inclining the barometer. If the mercury strikes the top 
of the tube with a clear metallic ring, it shows that it is :&ee from air. 
But if the sound is a dull thud, the tube probably contains air. K air is 
present, proper effort will be made to expel it by pushing the mercury 
into the tube by means of the adjusting screw, then inverting the instru- 
ment, loosening the screw and tapping the top of the instrument against 
the observer's boot. If this fails to expel the air, the fact that the 
barometer is unserviceable must be promptly reported to the Chief Sig- 
nal OflScer. 

In extraordinary cases, where it is necessary to expel the air, it may 
be done by removing the tube from the case, pouring about half an inch 
of the column of mercury out, placing the finger over the opening, part- 
ly inverting the tube, and allowing the air bubble to pass to the top of 
the tube. When it has reached the top, incline the tube gently and 
slowly, and watch the bubble of air as it returns. If it should separate 
and form two bubbles force them back to the top of the tube and make 
them recombine. Eenew the effort to bring them to the mouth of the 
tube, and when successful completely fill the tube with mercury and put 
the parts of the barometer together. This process should only be re- 
sorted to in rare cases, as particles of air will separate from the bubble 
and, adhering to the glass, will eventually reach the vacuum and require 
a repetition of the above-mentioned process. 

ANEROID BAROMETER. 

The Chief Signal Officer has not yet adopted any particular aneroid 
barometer for the use of the service, as the aneroid is issued only when 
it is not advisable to furnish a mercurial barometer. 

A good aneroid barometer indicates the slightest change in atmos- 
pheric pressure, but as these barometers deteriorate very rapidly, their 
readings are of inferior value as compared with those of the mercurial 
barometer where it is necessary to study synchronous barometric obser- 
vations from a namber of stations. 

Aneroid barometers do not need gravity correction. — The read- 
ings of aneroid barometers are dependent on the elasticity of metal, 
which is not varied by gravity, although it may be by temperature ; 
but they do need a correction to take account of the latitude in which 
they stood when compared with the standard mercurial barometer by 
which their scale was adjusted, unless the readings of that mercurial 
were already reduced to standard gravity. 

Aneroids, how set with mercurial barometers. — An aneroid 
barometer should be compared with a good mercurial barometer monthly, 
when possible, and the index set to the reading of the latter instrument 
corrcjcted for temperature and instrumental error by means of the screw 
on the back of the aneroid barometer. Any correction made to an ane- 
roid barometer by this method must be noted upon the record of the 
readings made with that instrument, giving the exact change made and 
the number of the mercurial barometer used. 

Aneroid barometer readings, how reduced to sea-level. — To 
reduce the readings of 'un aneroid barometer to sea-level the tables pre- 
pared for mercurial barometers may be used, except that the correction 
for standard gravity must be omitted, provided the aneroid barometer 
has been set with a; mercurial barometer, the readings of which have 
been reduced to standard gravity. 
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To convertr barometer readings in inches to millimeters and 
vice versa. — When it is necessary to convert barometer readings in 
inches to millimeters, or millimeters to inches, when special tables for 
conversion are wanting, it may be done by considering that 1 millimeter 
is equal to 0.03937 inch, and 1 inch is equal to 25.4 millimeters. For 
table, see Appendix Ko. 2. 

For further information concerning the manner of reading, reporting, 
and time of recording the barometer see instructions in Original Bec- 
ord. Monthly Meteorological Report, Annual Meteological Summary, 
and Signal Service Weather Code. 

See pages ./5^V^-v/4./<l 



See Signal Office General Orders .^.J.$JqJ^J^n^.^S^. 



THERMOMETEBS. 

Temperature of the air. — ^To obtain a proper record of the tempera- 
ture for general meteorological purposes thermometers should be ex- 
posed to a free circulation of air, and this exposure should be uniform 
at all stations. A good air circulation in the thermometer shelter for 
winds from any quarter is the first and principal requirement. It has 
been found that when there is little or no air circulation, the air of low- 
est temperature has a tendency to settle in the lowest places, hence it is 
important that to obtain a satisfactory record of the temperature of the 
general atmosphere, the thermometer exposure should be made on a 
slight elevation, or on -the roof of a building. Correct results of the 
general air temperature are of the highest importance to this service. 

The best exposure is found to be at a height above the ground free 
from the influences of neighboring buildings. The next best is a posi- 
tion on the roof of a building, uninfluenced by the harmful effects of 
artificial, radiated, or reflected heat. If the shelter is on the ground, 
it should not be within 25 feet of any building of the same height. 
If on the* roof, it should not be within 10 feet of a live chimney or less 
than 10 feet above any object within that distance of the shelter support. 

The thermometer shelter.—Figure No, 5 represents the thermom- 
eter shelter adopted by the Signal Service to be used when it can be 
located upon the ground or upon the roof of a building. The shelter is 
made in the shape of a 3-foot cube, the sides of open lattice work and 
the top and bottom of tightly matched boards. One board in the bot- 
tom is fitted with hinges and a button so that it may be lowered when 
it becomes necessary to clean the floor. 

The shelter is sent from the office of the Chief Signal Officer and de- 
tailed plans and specifications for constructing the support and erect- 
ing the same will be furnished when a standard shelter is to be used. 

The thermometers in general use at second-order stations are one dry 
thermometer, one wet thermometer, one maximum thermometer, and 
one minimum thermometer. 
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The ininimuin thermopieters arc alcohol thermometers. The maxi- 
mum, dry, and wet thermometers are mercurial, except at stations where 
temperatures of 38 degrees below zero, Fahrenheit^ are liable to occur, 
at which stations they are of spirits of wine. 



Fig. 5. 




Thermometers, how read. — In taking thermometric readings the 
eye should be on an exact level with tlie height of the mercurial or spirit 
column, and the reading should be taken as rapidly as accuracy will 
X)ermit, to avoid affecting the thermometers by heat from the body or 
lantern. 

All thermometers are carefully tested at the oflice of the Chief Signal 
Officer before being sent to stations, and each is accompanied by a cor- 
rection card. 

Correction of thermometers. — The corrections of thermometers 
given in the Signal Service correction-cards are for points ten degrees, 
Fahrenheit, apart, usually from — 28^ F. to + 112o F. Thcxe correc- 
tions are to be applied algebraically to the scale-readings of the ther- 
mometers to give the true temperatures. For a scale-reading between 
those for which corrections are given, an interpolated value of the cor- 
rection must be used. 
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The following are examples of the method of applying the corFectioDs: 
For a reading of 62*^.0 on, say, thermometer No, 1016, the correction is 
— (K>.5, The true temperature i« therefore (>2o 0— 0o.5=6lo.5. For the 
reading — 13o.6 the interpolated value of the correction is, say, — lo.3. 
'^ ^. The true temperature for ihi« reading ia therefore —13o.5— lo.3= — 14o.8. 
For a reading of minimum thermometer, say, No. 904 of — 28^.0, tbe 
correction being +7^.8, the true temperature would be — 28o.O 4-7^.8 
= —200.2. 

Corrections for thermometers only given from actual compari- 
sons. — The corrections of thermometers are given on the cards only as 
low as actual comparisons hare been made with substandards. If it 
should happen that a reading of a thermometer is obtained at a ])oiut 
lower than any for which its corrections are given, then the correction 
for that point must be derived by extrapolation. It will be fouud the 
better plan in most cases of this kind to use as a basis for this extrapo- 
lation the change in the correction for the last thirty degfrees for whicli 
the corrections are given. On thermometer No. 1016, for instance, the 
change of correction between +2^ and — 28^ is — 1^.4. For seveij de- 
grees the change is about — 0o.3. For the reading — 35^.0, then, which 
is seven degrees below — 28^, the correction is — 2^.3, and the true tem- 
perature is — 350.0 — 20.3 = — 370.3. When the signs of the tenapera- 
ture and correction are the same they add ; when diff'erent, they subtract. 

For minimum thermometer No. 904 the change-of correction from +2^ 
to — 280 is +40.6. In twenty degrees the change would be +30.I. For 
the reading — 48^.0 the correqtion is +10O.9, and the true temperature 
— 480.0 + 100.9 = — 370.1. When carried very far, the corrections 
obtained in this way cannot be precise. 

Alcohol thermometers, corrections for.— Corrections for alcohol 
thermometers are given to tenths of a degree, but two independent deter- 
minations of the corrections will often be found to differ by half a degree 
Fahrenheit at the same point. This is in part owing to the fact that the 
degree spaces are short. The different quantity of liquid, wetting the 
interior surface of the tube above the column of alcohol at different 
times, causes a variation in the reading. There is no special signifi- 
cance, therefore, when it is found that after applying the corrections of 
a dry and minimum thermometer read at the same time, they show tem- 
peratures differing by half a degree. The reading of the dry mercurial 
thermometer is always to be preferred to the alcohol thermometer at 
temperatures above — 38o F. 

A source of great annoyance in the use of alcohol thermometers is the 
continual condensation of the alcohol in the tube above the colnm n . The 
tube ought to be frequently examined for such condensation. Wheu 
the dry and minimum thermometers differ much more than half a degree 
it may be suspected that part of the alcohol column is detached. 

As readings of most alcohol thermometers cannot be relied upon any 
nearer than O0.5 F., any change of this kind in its freezing-point can 
only be certainly perceived after a great many years, if at all. Some- 
times chemical changes in the alcohol cause alcohol thermometers to 
read lower than when they were first made. An alcohol thermometer, 
exposed a great deal to the sun, may have a film form along the bore 
which causes it to read 2o.O F. too low. 

Maximum thermometers, corrections for. — The correcti()ns of 
maximum thermometers, with constriction in the tube, are not usually 
given lower than +12o F. Whenever the corrections are given for 
points below that reading they are not derived from comparisons with 
a standard, but by means of calibration. 
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Tbe maximnm thermometer, witli constriction in the bore, is very apt 
to read two degrees or more too high at very low temperatures, unless 
the thermometer is very nearly vertical when read. The eapilarity of 
the constriction pushes the detached column up, unless the column is 
long. The thermometer ought to be inclined enough when mounted 
to prevent this pushing. The distance in a vertical direction between 
the constriction and the top of the column ought not to be le^ than 
one inch. 

Change of freesiiig-poiiit. — There is a gradual rise in the freezing- 
points of mercurial thermometws with a;;^. The rise is rapid at first. 
Within a week after a thermometer is filled it is sometimes as much as 
2O.0 F., and in a year after that it may rise an additional l^.O P. After 
a number of years the rise may be only a few tentlis of a d^ree. For 
tliis reason thermometers are usually filled about a year and a half be- 
fore they are graduated. The amount of this change is very different 
for thermometers made of different kinds of glass. 

The change of fbeezing-point is more rapid when the thennometer is 
frequently subjected to great changes of temperature. A thennometer 
subjected to a high temperature has its freezing-point lowered. If sub- 
jected to a low temperature the freezing-point is raised. 

Changes take place in alcohol thermometers, but they are uot s6 ap- 
parent as in the case of mercurial thermometers, for the reason that the 
expansion 6f alcohol isso much greater than that of mercury. Mercury 
expands between six and seven times as much as glass, while alcohol 
expands about forty times ad much. A change of 0^.6 F. in the freezing- 
point of a mercurial thermometer causM "by a coutraction of the bulb 
would therefore, in the case of a similar contraction in the bulb of an 
alcohol thermometer, cause a rise in its reading at freezing-point of only 
Oo.l F. 

Freesing-point of thermometers.— The freezing-point of a ther- 
mometer to be used in connection with any temperature is that observed 
in melting ice immediately after exposure to the temperature for which 
the correetwn is required. The freezing-i)oint varies so little from time 
to time, that for meteorological observations it i« not necessary to observe 
it oftener than once a year. But if the highest accuracy is required at 
any particular observation of a temperature, the freezing-point of the 
thermometer should be determined immediately after the observation of 
tbe temperature. 

In testing the freezing-i)oint of a thermometer finely chipped ice or 
melting snow should be heaped up around the stem above the top of 
the mercurial column. In testing thermometers in snow in winter- 
time care must be taken that the snow is surely melting or they will 
read too low. Snow, even after being kept in a warm room for many 
hours, will often be lound several tenths of a degree lower in temper- 
ature than 32O.0 F. To insure the correct temperature the snow should 
be moistened with distilled water. 

The rise in the freezing-point of a thermometer comes from the con- 
stantly diminishing capacity of the bulb, due to some change in the 
nature of the glass. 

When the freezing-point changes, all the corrections of a thermome- 
ter are idianged by the same amount. 

The observation of the freezing-point of a thermometer from time to 
time is necessary on account of other changes ; such, for instance, as the 
sliifting of the tube with respect to the scale when the graduation is not 
on the tube itself. 
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Air in tube of mercurial thermometers. — There is always some 
air above the colanm in the tube of a mercurial thermometer. The 
continual jarriog and leversini^ of the instrument in transportation 
sometimes forces the air into the bulb or scatters the mercury along 
the bore. If there is air in the bulb it will be seen as a speck and must 
be removed, as it will cause erroneous readings of the thermometer. If 
the thermometer is inclined with the bulb uppermost, the mercury will 
run out in the tube readily as the speck grows larger. 

How to remove air from thermometers. — To remove the air, it 
must first be brought to the junction of the tube and the bulb. To do 
this, take the thermometer in one hand and jar the bulb gently against 
the open palm of the other hand. When the bubble is brought to the 
junction, cool the thermometer to as low a temperature as can be done 
conveniently, by putting the bulb in ice or cold water. When the ther- 
mometer has o^oled down, invert it and jar slightly. This will cause 
all the mercury above the bubble to run to the end of the tube. While 
the thermometer is still inverted or hdd horizontally, warm up the bulb 
in the hand. This will cause the mercury to rise in the tube and drive 
the air before it; then bring the thermometer vertical, and the detached 
mercury will run down and join the main column. The junction will not 
be complete ; the air-bubble"^ will be on one side. Put the bulb in ice or 
cold water again, and as the temperature falls the air-bubble will be sta- 
tionary, the mercury passing by it. When the temperature is as low as 
it will go, then again inverting the thermometer and jarring, the mer- 
cury will run down as before. Then by heating with the hand, joining 
the column and cooling as before, the air-speck can be worked gradu- 
ally to the top of the column. 

In cooling off the thermometer for the last time, care should be taken 
that the top of the column falls below the last position of the air-speck. 
The latter part of the cooling must also be done slowly, or otherwise, 
when there are only a few degrees of mercury above the air-speck, the 
mercury will become detached. When the detached column is very 
short, it cannot be made to partially reunite with the main column 
again, as the elasticity of the intervening air is too great for the weight 
of the column. 

When the short column cannot be partially reunited again, if the gap 
is only two or three hundredths of an inch, the column can be length- 
ened by jarring the thermometer, held vertically in the open palm of 
the hand. When the column has become long enough to reunite, the 
process described above can be repeated. 

If after a few trials it is found impossible to get the air above the 
column in this way, it may be accomplished, in case the thermometer 
has but little scale below freezing-point, by putting the thermometer in 
a freezing mixture, as of salt and ice, and when the mercury has sunk 
into the bulb jarring the detached column down into it also. 

It is important to observe that the bulb of a thermometer must never 
be presented to a flame. 

Mercurial thermometers, temperature at which they ccm be 
relied upon. — The mercurial thermometer can be relied upon down to 
temperatures on the verge of the freezing-point of mercury, even as low 
as — 380 F., as long as the temperature to which it is exposed is falling. 
When the temperature has been lower than the freezing point of mer- 
cury and is rising, the readings will be very erroneous as long as there 
is any of the mercury in a solid stale. 

Atmospheric pressure affects readings of a thermometer. — ^The 
spherical bulb thermometers in nse in the Signal Service read about 0^.4 
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F. lower in melting ice in a vaeuum than when subjected to the pressure 
of the atmosphere. On Pike's Peak, where the barometer reads about 18 
inches, the freezing-point of a dry thermometer will read about 0o.2 F. 
lower than when at the level of the sea. The amount of this change 
varies with diflferent thermometers, depending on the thickness of the 
glass in the bulb. When the tip of a thermometer-tube is broken off, 
opening the bore to the air, its freezing-point will be lowered about 
0O.5 P. 

Thermometers, how placed in shelter.— When the whirled psy- 
chrometer is not used the thermometers will be located in the shelter as 
shown in Fig. No. 6. 




Considering the three dimensions of the shelter, the bulb of the wet 
thermometer will be placed exactly in the center of the shelter, the bulb 
of the dry 6 inphes to the right, the maximum thermometer bulb 13 
inches to the left of the bulb of the wet and suflBciently to the front to 
permit it to be swung without striking the wet thermometer, and the 
minimum thermometer bulb 2^ inches above the maximum thermometer 
bulb and sufficiently to the rear to prevent contact when the latter is 
whirled. 

The dry and wet thermometers will be erected in a true vertical posi- 
tion, and the minimum thermometer in a true horizontal position* The 
left end of the maximum thermometer scale will be one inch lower than 
the right end. 



THE STATION STANDARD, OE DEY, THERMOMETEE. 

The thermometer used at Signal Service stations for the station stand- 
ard, or dry, is the ordinary mecurial thermometer, of very small bore, 
with a cylindrical bulb. The tube is fastened to a brass plate and the 
degree marks (Fahrenheit) appear not only on the tube but also on the 
plate, or a porcelain scale attached thereto. 

The temperature of the air will be obtained from this thermometer, 
the readings of which will also be used as those of a dry thermometer 
when psychrometric deductions are required. 

The dry and wet thermometers are erected upon thin, narrow, curved 
strips of brass attached at each end to the ends of the thermometer plate 
and fastened at the middle to the cross bar of the shelter. This curved 
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support permits the thermometer to be placed about S inches away from 
the cross-bar in the sh^ter, thus preventing the temperature of the 
thermometer from being affected by contact with the cross-bar, and also 
£EM»ilitating free circulation of air about the thermometers. 

For information as to the time of reading and manner of recording 
the station standard thermometer see instructions in Original Record, 
Monthly Meteorological Report, Annual Meteorological Summary, and 
the Signal Service Weather Qode. 

See pages. _-/i^_?.j 



See Signal Oflace General Orders. J_c. 



Note. — These instructions will be kept complete to date by entering in the blank 
Hnes of the proper clanse the numbers and series of all orders which in any manner 
modify them. 

WET THEBMOMETER. 

The proper exposure and observation of the wet thermometer require 
more than ordinary attention. The position assigned to this instru- 
ment in the shelter, that farthest removed from the influence of external 
heat, the detailed instructions conoeming the application of the bulb 
covering, the wetting of the bulb with selected water, and the subse- 
quent tests for a proper reading, all indicate the care considered neces 
sary to be exercised in using the instrument. 

Muslin and wicking for thermometen, how applied. — ^The bulb 
of the wet thermometer and at least half an inch of the stem above it 
will be covered with thin muslin^ fastened to the stem just above the 
bulb. A small tube composed of cotton wicking will extend froni a cup 
of water to the stem of the thermometer just above the bulb. About 1 
Inch of the end of the wicking will be divided lengthwise and passed 
half on each side of the stem outside of the muslin, and fastened to- 
gether. The wicking will then be in contact with the muslin, and water 
will freely pass through the wicking and wet the muslin. Under no 
circumstances will the wicking be allowed to cover the bulb, for there 
should be nothing touching the bulb but the muslin. 

The muslin must be thoroughly washed in hot water before it is 
put on the bulb, to remove the starch usually found in it. The muslin 
is best applied to thermometers with spherical bulbs by placing the 
finger in the center of the circular piece of muslin, and by gentle trac- 
tion on the ends of a thread on the margin, form a small bag ; slip this 
bag over the btdb and tie securely, taking care that the muslin is firmly 
and smoothly applied. 

For cylindrical bulbs, cut the muslin to a rectangular shape, in length 
about three-quarters of an inch greater than the length of the bulb, 
and in width a trifle greater than its circumference, so that, when 
wrapped about, it will cover the bulb completely 5 overlap the edges only 
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enough to insure perfect covering, After catting, wet the cover and 
attach it smoothly and tightly to the bulb, making sure that it is cov- 
ered cooapletely with one thickness of cloth. While the cloth is wet tie 
it tightly, both above and below the bulb, with fine thread. Shonld it 
be found that the cover has become loose or does not completely cover 
the bnlb, the thread may be wonnd aronnd the balb and tied secarely. 

Observers when making requests for hygrometer linens will state the 
kind of thermometer (ronnd or cylindrical) for which the same are in- 
tended* 

The muslin on the bnlb must always be kept perfectly clean, and to 
this end must be replaced when necessary. A slight coating of any 
foreign substance on the muslin seriously retards free evaporation and 
conduction. 

If the muslin becomes dry, then wet the wicking freely by direct ap- 
plication of a few drops of water. 

Keep the cistern well supplied with pure distilled water, or rain 
water, when the temperature of the air is above the f^'eezing-point. 

Wet thermometers, how read when the temperature is below 
freezing. — When the temperature of the wet thermometer is below the 
freezing point the following rules will be observed: 

Bemove the cup of water from its position in the shelter, and keep it 
fail of cold water, as near the temperature of freezing as possible. The 
wicking need not be removed fr<Hn the thermometer, \mt its f^ee end 
should be passed over the brass support behind the thermometer, leav- 
ing the bulb with its muslin cover as before. 

At least half an hour before the time for making an observation bring 
the cup of water underneath the thermometer, and wet the muslin by 
lifting the cup until the mnsHn cover is completely immersed, then 
quickly lower it ; the drop which will gather on the bottom of the bulb 
should be removed by touching it with the edge of the cup. In order 
to secure a film of ice over the whole bulb, so thick that it will not be 
wholly evaporated before the time of observation, it may be necessary 
to repeat the wetting once or twice, especially if there is a high wind. 

In case the bulb has already a thin coating of ice left from the pre- 
ceding observation, the wetting should be wholly omitted. The aim is 
to have a thin ice film upon the bulb for a sufficient length of time 
before the observation, to insure that the thermometer has fallen to its 
lowest point, and is stationary at the time for making the observation. 

It may sometimes happen, especially when the air is stagnant and 
the temperature is near the freezing-point, that the water takes more 
than an hour to freeze, and the mercury remains at the freezing-point of 
water instead of sinking to the temperature of evaporating ice. The 
freezing in this case may be accelerated by fanning the bulb, but if the 
thermometers are exposed in window shelters, great care should be 
taken to ward off the effects of the warm air of the room, and the read- 
ing shonld made after keeping the window shut at least ten minutes. 

When a thaw occurs, care must be taken that the ice formerly on the 
bulb has been wholly melted and a water film substituted ; at such 
times the covered bulb and its attached wicking should be immersed in 
warm water to melt the ice, at least an hour before an observation is to 
be made. 

Wet thermometer reading higher than dry. — If the wet ther- 
mometer at any time is found to read higher than the dry, notwith- 
standing all precautions, examine the latter, wipe it, and make sure 
that its bulb is perfectly clean and dry, then observe whether the 
wasKu cover of the wet bulb is cTeau and properlj^ BQistened on all 
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sides ; if oat of order, a new cover should be put on, and strict atten- 
tion given to the preceding rules. If the wet thermometer still reads 
higher, place an extra wet thermometer beside it, make comparative 
readings, and forward them to the Chief Signal Officer without delay. 
During foggy weather it may sometimes happen that the wet ther- 
mometer will read higher than the dry. In ail cases record the exact 
reading of the instrument, but if it reads higher than the dry, record 
the latter as the temperature of the dew-point, and the relative humid- 
ity as 100, with an explanatory note on the margin of the Original Record. 

Observers will note carefully the above instructions, and if difficnlty 
is experienced in making the readings in cold weather they will forward 
to the Chief Signal Officer a statement of the difficulty. 

As the humidity of the air forms an important element in all calcula- 
tions of atmospheric changes, especial care must be taken to keep the 
muslin covering clean and properly moistened, and to make the ob- 
servations and deductions accurately. 

In perfect saturation the dew-point and temperature agree, bat as 
saturation may not be complete, and hence the dew-point may bid lower, 
observations will be recorded as they are made. 

Further information concerning the manner of obtaining the tempera- 
ture of the dew-point and the relative humidity of the air when the dry 
and wet thermometers are stationary is to be obtained from the instruc- 
tions in Original Becord, Monthly Meteorological Beport, and Annnal 
Meteorological Summary. 

See pages — 



See Signal Office General Orders. 



Note.— These instructions will be kept complete to date by entering in the blank 
lines of the proper clause tht» numbers and series of all orders which in any manner 
modify them. 

WHIRLED PSYCHEOMETER. 

The temperature of the dew-point obtained by the use of the stationary 
dry and wet thermometers is not at all times satisfactory, especially 
when gentle movements of the atmosphere prevail. 

When a carefully conducted series of observations is made with these 
instruments, with the surrounding air artificially disturbed, it is found 
that the temperature of the dew-point obtained more nearly coincides 
with the readings of Begnault's condensing hygrometer. 

To secure a more perfect ventilation, the dry and wet thermometers 
are at times mounted upon whirling machines, by means of which the 
bulbs are made to describe a circle of two or more feet in diameter, and 
to come in contact with and be affected by a larger amount of the sur- 
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rounding air than if stationary. This machine with the instraments 
attached will be known as the whirled psychrometer. 

Wliirled psychrometer, how mo^nted. — When the whirled psy- 
chrometer is used, arrange the instruments in the shelter as shown in 
Fig. No. 7. 

Place on the cross-strip S the maximum and minimum thermometers 
at such a poipt that the bulb of the maximum shall not be nearer than 
4 inches from the left side of the shelter, with the other conditions the 
same as described for thermometers in a shelter without the whirled 
psychrometer. 

Place the whirling machine in the space on the right, as shown in the 
figure, and pass the end of the crank rod out between the base and the 
lowest slat of the front of the shelter, being careful to select a point 
where the crank will not interfere with access to the shelter and will be 
convenient to operate. It may be necessary to cut a portion of the slat 
to accommodate the crank rod. In locating the machine, see that the 
thermometers, when in a vertical position with their bulos down and 
the iron balls of the machine up, will be half way between the front 
and rear of the shelter, their scales face to the front ; that the right 
bulb does not in any part of its path approach nearer than 2 inches 
to the right side of the shelter; and that the maximum thermometer 
can be set without coming in contact with any part of the machine as 
long as the thermometers are vertical. 

When all adjustments are made fasten the machine to the floor of the 
shelter by screws, and secure the crank rod where it passes through the 
shelter by using the staple supplied with the machine. 

To use the whirled psychrometer. — Cover the left thermometer 
bulb with thin muslin, and wet it by bringing up a small cup filled with 
water, so as to completely immerse the bulb. Turn the crank at the rate 
of about one hundred times per minute. After turning about thirty sec- 
onds read the wet and then the dry thermometer. Eepeat these whirls 
and readings until the minimum reading is obtained. This minimum 
reading of the wet thermometer and the reading of the dry thermometer 
obtained at the same time will be the readings to be recorded. 

When the temperature is below freezing let the muslin remain on the 
bulb and wet it by repeated dippings, if necessary, until a thin, uniform 
coat of ice is obtained, then whirl as previously described. 

Be especially careful to obtain the minimum reading when the tem- 
peratures are at, and just below, freezing. 

The whirling machine will be oiled whenever the bearings appear to 
need it. 

For further information concerning the manner of obtaining the tem- 
perature of the dew-point and the relative humidity of the air when the 
dry and wet thermometers 'are whirled, see the instructions in Original 
Eecord, Monthly Meteorological Keport, and Annual Meteorological 
Summary. 
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Fig. 7 




Woat. 



INSTRUMENT 8HELTEB WITH WIIIIILEI) rBYCUOMKTEll IN POBITION. 
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See pages 



See Signal Office General Orders 



Note. — These iustructions will be kept complete to date by entering in the blank 
lines of the proper clause the numbers and series of all orders which in any manner 
modify them. 

THE MAXIMUM THERMOMETER. 

The maximum thermometer used by the Signal Service is the pattern 
devised by Negretti & Zambra, of London. It is a mercurial thermom- 
eter with its bore nearly closed by a stricture just beyond the bulb. A 
rise in the temperature of the air forces the mercury in the bulb 
through this contraction. When the temperature falls the mercury 
does not return to the bulb, but remains above the contraction, anil 
the top of the column of mercury in the thermometer indicates only the 
highest temperature that has prevailed since the thermometer was last 
set. 

Exposure of maxiinum and minimnm thermometers. — Maxi- 
mum and minimum thermometers are usually exposed together upon 
the same board. This board must be erected in a horizontal position 
to the cross-arm of the shelter, as shown in Fig. No. 6. 

Maxixniun thermometer, how mounted. — For the support of the 
maximum thermometer, the long brass swiug-pin, with a nut, must be 
screwed into the board, in the hole to the extreme right. The nut must 
be taken off and the pin slipped through the hole in the upper end of 
the instrument, and then secured by replacing the nut and screwing 
it tightly. The plain brass set pin must then be inserted in the hole 
on the left of the board, and the thermometei; placed upon it so as to 
incline one inch in its length. The end of the swing-pin must be oc- 
casionally oiled to prevent friction. 

Maximum thermometer, how read. — The maximum therinometer 
is read by observing the number of degrees on the scale at t/te top of the 
column of mercury. 

To reset maximum thermometer. — To reset the maximum thermom- 
eter remove the set-pin, take hold of the thermometer about '6 inches 
from the t6p, and spin it around several times uutil the top or' the col 
umn of mercury indicates the same temperature as the dry thermometer. 

The bulb of the thermometer should not be touched with the hand, 
as the increase of heat will prevent the mercury from coinciding with 
the current temperature. Before swinging the thermometer see that 
the nut on the support screw is tight, so as to prevent the instrument 
from deviating from its plane of revolution and striking some neighbor- 
ing instrument. After swinging, slowly raise the instrument to its 
proper position and insert the set-pin. 

3100 S S 3 rr^f^n]r> 
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After resetting the maximum and minimum thermometers, the top of 
the column of the maximum, the minimum, and the dry thermometer 
should all indicate the same temperature after their coiTections are ap- 
plied. 

Figure ]S^o. 8 represents the maximum and minimum thermometers 
just after they have been set. It will be seen that the top of the mer 
curial column of the maximum indicates a reading of 89^. The top of 
the alcohol column, and the top of the index of the minimum show the 
same reading, 89^. This indicates that the two instruments have been 
properly set. 

Fig. 8. 



For further information concerning the manner of recording, report- 
ing, and the time of reading the maximum thermometer, see iustruc- 
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tions in the Origiual Record, Monthly Meteorological Report, Annual- 
Meteorological Summary, and Signal Service Weather Code. 

See pages 



See Signal Office General Orders \. 



Note. — These iDstrnctions will be kept complete to date by entering in the blank 
lines of the proper clause the numbers and series of all orders which in any manner 
modify them. 

THE MINIMUM THERMOMETER. 

The minimum thermometer devised by Rutherford is the pattern used 
by the Signal Service for registering the lowest temperature for any 
one period. It is a spirit thermometer with a small glass rod intro- 
duced into the tube. To set the instrument, the end of the rod or index 
farthest from the bulb is brought in contact with the top of the spirit 
column, and the thermometer placed in a horizontal position. When 
the temperature decreases and the top of the spirit column moves to- 
wards the bulb the index is drawn with it. After the top of the spirit 
column ceases to move towards the bulb, on account of the lowest tem- 
perature haying been i^eached, and begins to ascend the tube again, the 
fluid does not disturb the index in the tube, but flows beyond and leaves 
it at the point of lowest temperature that has occurred since the index 
was set. 

Minimum thermometer, how mounted, — ^The minimum thermome- 
ter is fastened to a long, thin, narrow piece of curved brass. This piece 
of brass is attached at its center by two screws to a board upon which 
the maximum thermometer is located. The brass support is placed 
upon the board so as to bring the notched end about 3 inches above 
the maximum thermometer and then fastened in the middle by one ot 
the screws. The upper end of the thermometer scale is attached to the 
brass support by a milled-head screw, and the lower end of the scale 
is laid in the notch of the brass support. The thermometer is then 
carefully leveled to a position exactly horizontal and the second center 
screw is then inserted to firmly fasten the brass support to the board. 

Minimum thermometer, how reset — To set the minimum ther- 
mometer, raise it to a vertical position. This will cause the index to 
move towards the upper end of the spirit column until the end of the 
index exactly coincides with the top of the spirit column. Then lower 
the bulb until the thermometer rests in the notch in its proper horizon- 
tal position. 

To read the minimum thermometer, ascertain by inspection the near- 
est tenth of a degree on the scale coinciding with the end of the index 
farthest from the bulb. This will be the lowest temperature which ba9 
occurred since the instrument was last set, 
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Sometimes the jarriog of the shelter during high wind tends to dis- 
place the index. 

Minimum thermometer to be compared with dry thermom- 
eter. — Before putting up a minimum thermometer compare it with the 
station standard, or dry thermometer, to determine whether the top of 
the alcohol column agrees with the readings of the standard thermometer. 
If any alcohol is found at the top of the tube, or the column is broken 
by air specks, the column may be united in the following manner : 

To re-miite the alcohol column when detached. — To reunite the 
alcohol when the detached portion is only a few degrees in length, the 
most convenient way is to takethe thermometer in one band, hold it ver- 
tically, with the bulb down, and strike the brass edge sharply against a 
block of wood held in the other. A continued jarring itf'fhis way soon 
causes the alcohol to run down. The larger the bore of the thermom- 
eter the better this method succeeds, but it can be made to work even in 
the case ©f very small-bore thermometers. 

Another and better method of uniting the detached column is to heat 
the bulb in warm water until the column is driven into the enlargement 
at the top of the tube and the main column joins.it. The thermometer, 
placed in a vertical position, is then allowed to cool. 

When a large portion of the column of alcohol is detached and the 
thermometer is heated, it sometimes occurs that before joining the 
alcohol in the enlargement a separation will take place in the main col- 
umn of the alcohol, or that bubbles will form in the bulb. The best 
way to overcome this is to swing the thermometer. For this purpose a 
loop of several strands of copper wire should be made in the eye at the 
top of the brass scale, and to this a stout cord should be fastened. If 
the cord is fastened directly to the eye of the scale, without the loop, 
the process of whirling may out it, and the thermometer is apt to fly 
off and break. The length of the cord from the loop to the hand should 
be about 18 inches. To make the column join in a thermometer with 
a narrow bore it must, in some cases, be whirled with great rapidity. 
The detached column works down gradually as the whirling is contin- 
ued. In case of very refractory thermometers, instead of a continued 
uniform velocity of rotation it is sometimes found that the column runs 
down more readily to whirl by jerks, so that the thermometer has a 
very high velocity for only a part of a revolution. 

Sometimes in joining a detached column, in order to save trouble in 
fitting on the cord or heatiog water, the thermometer is taken in the 
hand about the middle of the scale and swung in an arc of a circle. To 
swing a narrow-bore thermometer in this way with sufficient force to 
drive down the alcohol, it must not be graced so firmly that there is 
danger of breaking the stem. 

Where stations are supplied with whirling apparatus the reunion of 
the alcohol can be best accomplished by whirling the thermometers on 
it. For this pu^po^se the dry and wet thermometers should be taken off. 

For 'further information concerning the time of reading and the man- 
ner of recording the minimum thermometer, see instructions in Original 
Record, Monthly Meteorological Keport, Annual Meteorological Sum- 
mary, and Signal Service Weather Code. 
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The foUowing is added as page 86i to the "General Instructions 
to Observers," Ac. : 

.™B VERTICAL 11IRIM0X THERMOMETBK. 

Dirtctums M»^ng upandufitH/vtrticca minimum thermometers 
and for reunUing detached columns of alcohol. 
The support furnished with this mimmnai thermometer will be lo- 
cated in the instrument shelter, or place of exposure, In a vertical 
position. The top of the thermometer will then be fastened to the 
support by means of the small brass screw, and the lower end placed 
in the notch provided for that purpose. 

To set the vertical minimum thermometer, turn it upside down on 
the screw which holds it at the top. In this position it will be noticed 
t '^^''v ^■f-'^^"'*^ "««<J1« i'«i<le Ae tube moves gradually down 
from the bulb through the liquid. Sooner or later the long needle will 
stake ^nst a smaller and much more delicate object that is in the 
tube. This latter is the so-caUed "index" of the thermometer, and 
observers are cautioned against mistaking the long needle for the index. 
When the long needle, which is called the "hammer," strikes against 
the index the hitter is also made to slide along th e tube, and will con- 
tinue to move nnta the end of the index reaches the end of the column 
ofhquid Here the index and the hammer will both be stopped, as the 
^,!?.. /*** . V •* '^rr^ *' "«'^'*- ^« thermometer is now 
will Li! T n '=^f""j'*'!"'«<l right end up again, so that ito bulb 
wdl be lowest It will be noticed that as soon as this is done the long 
hammer wdl M to the bottom of the tube. The iniex wiU remain, 
however sticking against the top of the liquid in the tube and when 
the liquid contracts and goes down in the tube tiie index will be dragged 
aown with It, but never goes up with it. 

The minimum temperature, as shown by this thermometer, will be 
SSndex°° ^^^ «"'^"**«'^ ««^« °PP<>"te the very top of the top end 

85 and 86, General Instructions to Observers," &c. [G. 0. No. 20 
loo9.j ' 

(H) ine case win ue euipucu uj xauotug cuv *vf.f^* .^...^ ^. , 

and then the thermometer will be lowered to the bottom of the water 
and allowed to remain there at least two mmates, qnickly withdrawn, 
and the reading recorded as the temperature " at bottom.'^ The water 
must not be emptied from the case until after the reading has been 
taken. If, on raising the case from the water, the lower valve allows 
the water to escape, repeat the observation, as the reading must be 
taken with the thermometer bulb surrounded by water in the case. 

The thermometer will be thoroughly dried after each observation. 

Deposits of dust on thermometers. — Deposits of dust or smoke 
upon the thermometers will be removed whenever observed, as any 
foreign substance reduces the sensitiveness of the instruments. These 
deposits may be removed without taking down the thermometers by 
use of clean water and a stiff brush. In such cases care must be exer- 
cised not to disturb the readings of the registering thermometers.' The 
shelter must at all times be kept clear of snow. 

Etchings on thermometers, how replaced. — When a thermometer 
is wetted repeatedly, or put in alcohol or ether, the marks in the etchings 
become very indistinct. To replace the marking, artists' black pigment 
is used, which will be furnished upon application. This substance must 
be rubbed on the thermometer when the tube is quite dry. The tube 
should then be wiped to remove all the pigment not in the marks. 

To resilver tarnished thermometer scales. — ^Glean the scale with 
emery paper; moisten a small quantity of the silver with water, and 
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gently rub it over the scale with a piece of chamois skin until the scale 
assumes a silvery hue; wash the scale in cold water, and, after it is dry, 
polish with whiting and a piece of dry rag or chamois skin. 

The silvering will be kept in a dark place, and not exposed to the 
light for a longer period than absolutely necessary. 

Packing thermometers. — In packing thermometers for transporta- 
tion, wrap them with sheet cotton and place them i)i a i)aper box ; sur- 
round the whole with excelsior, or other soft substance, belore deposit- 
ing in the wooden box in which they are to be transported, and, to pre- 
vent shifting, fill all spaces with cotton. The lids of all boxes should 
be secured with screws, as the jarring resulting from driving nails iuto 
the wood is liable to break the thermometers. 

Instruments received from postmasters to be examined.— Ob- 
servers, or their assistants, receiving instruments from postmasters or 
employes of thePost-OflBice Department, must thoroughly examine each 
instrument before receipting for it, and state distinctly on the receipt, 
over their own signatures, whether it is received in good condition, or, 
if damaged, the nature of the damage. 

To convert a temperature in Fahrenheit's scale to the corre- 
sponding Centigrade or Reaumur, and the Converse. — The follow- 
ing rules will be used to convert a thermometer reading of one system 
to that of another. 

The Fahrenheit, the Centigrade, and the Eeaumur are the thermomet- 
ric systems in general use. 

(1) Fahrenheit to Centigrade : Subtract 32 and multiply the remain- 
der by |. 

(2) Fahrenhit to Eeaumur : Subtract 32 and multiply the remainder 
by ^. . 

(3) Centigrade to Fahrenheit: Multiply by | and add 32. 

(4) Centigrade to Reaumur : Multiply by ^. 

(5) Reaumur to Fahrenheit: Multiply by f and add 32. 

(6) Reaumur to Centigrade : Multiply by f. 

The table. Appendix i^To. 3, will give the figures by inspection. 

WIND DIRECTION. 

The movement of the atmosphere on the surface of the earth is sub- 
ject to well-known general laws, but in many localities these laws are 
modified and often entirely reversed by local conditions. A thorough 
understanding of these laws and their modifications, used in connection 
with the current condition of air movements and kindred phenomena, 
enables the student to anticipate the probable direction of the surface 
winds a number of hours in advance. 

The direction of movement of the air at 1,000 feet or more above the 
earth is affected less by the topography of the earth's surface than the 
winds on the surface, and are, therefore, much more valuable for study. 
It is only practicable to obtain the direction of movement of this upper 
air by observing the direction of cloud hiovements. 

The direction of movement of the surface air is generally obtained, 
on land, by use of the wind-vane. 

WIND-VANE AND SUPPORT. 

Description of standard wind-vane. — ^The various parts of the 
standard vnne of the Signal Service are represented in plates N^os. I and IL 
Plate ill shows the wind-vane and support in position. 
The complete vane consists of the following parts : 
Figs. 1 and 2 show the support 5 ^^^^^^^^ ^^ Google 
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Fig. 3, stays, with swivels ; 

Fig. 13, vane ; and Fig. 12, spear-head nut. 

In Figs. 1 ana 2, & represents a cast-iron base, secured to the 1 J-inch 
pijie t by means of a screw-thread ; the base has a hole in its center, 
||-inch in diameter, and three screw-holes, I I i, for finch lag-screws, 
in its rim, as shown in Fig. 6. 

In Fig. 2, g represents a cast-iron cap, with hole f f inch iji its center, 
and which is secured to pipe ♦ by means of a screw-thread. The upper 
face of the cap should be nicely turned and free of sand holes ; below 
this cap the malleable-iron ring,-^, Figs. 1 and 2, with its three ears for 
attaching stays, is secured to the pipe i by means of a set-screw. 
(Figs. 7 and 8 give size and details of this ring.) 

The rod a'', which passes through cap g, pipe t, and base fe, as shown 
in Figs. 1 and 2, is made up of two parts; the lower, of f -inch gas pipe, 
is securely joined to the upper, of |^-inch round iron. At a' the rod is 
made square, ^-^ by ^^ inch, for a distance of 2 inches, to fit the square 
aperture of vaue, shown at «, Fig. 13; from that point the rod is rounded 
to a diameter of f inch, and screw-threaded at the end to fit the spear- 
head nut. The lower end of rod has a reducer, f to J inch, attached, as 
shown at c in Figs. 1 and 2. 

Attached to the rod by means of two set-screws, « e, is a bell-shaped 
brass cap, d, shown in Figs. 1 and 2. The inside face of this bell is 
nicely turned to a distance of 3 inches. (Fig. 9 gives full size and sec- 
tion.) Between the cap g and bell-shaped cap S, the frame, shown in 
Fig. 11, carrying three anti-friction rollers, is placed, as shown at/, Fig, 
2. The frame and rollers are of brass, and the hole in the center is of 
such dimensions that it will allow the frame to revolve freely around 
the rod a" ; friction rollers nicely turned, of uniform diameter, and fitted, 
as shown in Figs. 10 and 11. 

Each support is accompanied by three wrought-iron stays (Fig. 3), of 
f inch round iron, 9 feet 6 inches long, with eyes, bent at both ends for 
the purpose of attaching them to the malleable-iron ring Ji, and wrought- 
iron shoe (Fig. 4) ; three wrought-iron turn-buckles (Fig. 3), and three 
wrought-iron shoes, with four screw holes, for No. 16 flat-head wood- 
screws, and dimensions as shown in Fig. 4. 

The vane. Fig. 13, is made of select spruce pine, well-seasoned, and 
free of knots, 10 inches wide and 1 inch thick, and of length shown. The 
tail to be spread for the distance of 2 feet, and held apart by the board, 
marked %i inch thick and 5 J inches wide, securely glued and sprigged 
to the tail boards ; thickness of tail boards to be J inch ; half-round iron 
strips are riveted to each side of the vane, as shown hy qqqq; addi- 
tional copper rivets and burs are placed at the points 1 1 to prevent 
splitting. 

The edges of vane are banded with flat iron, 1 by J inch, welded to a 
round bar J inch in diameter, as shown at 7); to this rod the arrow-head 
n and sliding ball o are attached : the ball o is supplied with a set- 
screw. The iron bands on edges of vane are let into the wood sufS- 
ciently to bring them flush with the tail of the vane, and securely 
fastened by wood-screws. A hole, | inch in diameter, is drilled through 
the iron bands p and wooden part u, squared at s to fit the part of 
vane marked a'. Figs. 1 and 2. 

The length of the rod to which the arrow-head and counterpoise are 
attached depends upon the weight of wood used in making the vane, 
and can only be ascertained after the vane is nearly completed, since 
the vane, when finished, must balance when pivoted through the aper- 
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ture T aud s, Fig. 13. When the vane balances, the counterpoise should 
be about G inches from arrow-head to allow for adjustment. 

Extra base plates. — Fig. 5, Plate I, shows an extra base plate for 
extendii!g support. 

The plate has a hole ff-inch in diameter in the center, and screw- 
threaded socket for 2-inch pipe, constructed similar to the socket holding 
l^inch pipe in base ^, Fig. 2. Holes are drilled for f -inch lag-screws, 
as indicated h^ III. 

Fig. 14, Plate II, is a cast-iron angular base plate, with a f f inch hole 
in the center, and screw-threaded socket to hold 2-inch pipe, same as 
described in Fig. 5 ; two holes for finch lag-screws are drilled in each of 
the ridge plates, as indicated by 1 1. 

The vane, when completed, is 6 feet in length, and is painted black. 
A vane 12 feet long is sometimes used where it can be exposed to ad- 
vantage. In a number of instances the length of the vane has been 
changed to meet exceptional cases. 

The vane will be placed in position under the supervision of the ob- 
server, who will see that the work is well executed and that the roof is 
properly repaired if damaged. 

The vane-rod will not be extended to the office ceiling except when it 
will not be an additional^ expense. 

For satisfactory results in moderately strong winds and for conven- 
ience of access the vane should be located upon the roof of office. 

Observations of the wind in this service are confined entirely to the 
horizontal direction. 

When the vane extends to th« office ceiling, the circle about the in- 
dex will be 3 feet in diameter, and have letters not less than 3 inches in 
height representing the eight principal points of the compass. The 
index is set with the vane, and observations of the wind direction can 
be made by observing the position of the index. The following legend 
will be painted within the circle, viz : "Adjusted to the true meridian." 
(See Plate III.) This circle will be furnished from the office of the Chief 
Signal Officer. 

To locate tme meridiaxL — To locate the north and south points of 
the true meridian, suspend a plumb-line from the center of the lower 
end of the vane-rod to within 2 inches of the floor. Place the center 
of a compass under the plumb bob and adjust it to the magnetic decli- 
nation of the station. If the magnetic declination is given as east a 
certain number of degrees, turn the compass until the north end of the 
needle reads that many degrees east of the N. point on the face of the 
compass. If it is westj turn the compass until the needle reads the 
given number of degrees west of the K. point. Draw a line through the 
north and south points of the compass a little longer than the diameter 
of the index circle. Suspend a plumb-bob from the index circle at two 
points exactly over the above described north and south line. Mark 
these points on the index circle as the true north and south points. 

In an iron building the compass cannot be used, but the north and 
south line can be determined by reference to the north star. 

FointB of compass used in recording wind direction. — The eight 
principal points of the compass will be used in recording the direction of 
the wind, viz : K, NB., E., SB., S., SW., W., and N W. When there is 
not enough air in motion to move the anemometer cups the wind direc- 
tion will be recorded by the figure (0) zero. 

The wind direction to be recorded is that towards which the head of 
the vane points. 
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Wittd-vane, observations of. — Before making an observation of 
the vane observers will be careful to note whether the air is in motion, 
which can be done by glancing at the anemometer cups. 

The observations of the vane require more care than is usually given. 
In winds of considerable strength the vane is never at rest or fixed in 
the same direction; and its oscillations increase in extent with certain 
winds and with the violence of the wind. In such cases observers must 
7iote the mean direction between the extremes. 

The bearings of the vane will be oiled once a week and the fact noted 
Id the daily jonrnal. 

Veering and backing of wind explained. — In noting changes in 
the direction of the wind, the terms veering and backing will be used. 
Jn the northern hemisphere the term veering indicates the changing of 
the wind from N. to B. to S., and so on, or in the direction correspond- 
ing with the movements of the hands of a watch ; while hacking^ being 
the reverse term, indicates that it changes from F. to W. and S., and 
soon. 

To obtain a continuous wind direction record, additional mechanism 
for connection with the vane is necessary. 

Directions for setting up the anemograph.— Fig. 9 shows the posi- 
tion of the contact when the vane-rod passes through the roof to the 
ceiling of the oflSce. 

Fig. 10 shows the position of the contact and of the friction rollers 
when inclosed in a cast-iron base on the roof of a building. It also 
shows the courses of the different circuits from the anemometer and 
anemoscope through the registering attachment to the battery. 

To place the contact in position, as shown in Fig. 0, the vane-rod 
must be placed so as to extend from 3J to 4 inches below the ceiling, 
and the following directions be carefully observed : 

1st. Fasten the circuit-closer <?, c, c, c (Fig. 9) to the vane-rod, with 
the set screws close to the ceiling, and then pass the end of the rod 
through the aperture in the lower side of brass support, B, B (Fig. 9), 
which must be securely fastened to the ceiling. 

2d. Screw the brass plate A, A, with which the four contact springs 
N, E, S, W are connected, to the support B, B (Fig. 9) in such a man- 
ner that the contact springs will be parallel with and opposite to their 
res[)ective cams on the circuit closer c, c, c, e. 

3<1. Adjust the circuit closer c, c, c, e (Fig, 9) by having an assistant 
hold the wind- vane in a due north direction ; loosen the set screws of 
the circuit-closer c, c, c, c, and turn it around until the point of the spring 
N corresponds with the notch filed in the uppermost cam on the circuit- 
closer opposite to the spring N. When this has been done, firmly re- 
fasten the circuit closer to the vane-rod by means of the set screws. 

4th. Before connecting the five-wire cable test it, and mark the* wires 
^, E, S, W, and R, respectively at both ends. Eemove the covering 
from the cable, for at least 6 inches, at the end to be connected with 
the contact, clean the ends of the wires, connect them with the five 
binding posts at the ends of the springs N, E, S, W (Fig. 9), then fasten 
the cable to the ceiling and conduct it to the instrument by the most 
practicable route, where the four wires N, B, S, W will be connected 
with the binding screws N, E, S, W, shown in Fig. 9. The fifth wire, 
K, must be connected with one pole of the battery e, c, z. as shown in 
Fig. 10. 

5th. Connect the other pole {z) of the battery with the binding screw 
R. (See Fig. 10.) 
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6th. When it is desired to work the aneinometer circuit with only 
part of the battery, the wire from the binding screw a on the anemom 
eter i^ led to auy one of the battery cells. (The number of cells to U 
used will depend upon the length of the anemometer circuit.) The cur 
rent of all the cells in the battery will, however, be brought into action 
when the direction circuit is closed, at regular intervals, by means of 
the clock contact. The other wire, d^ is led from the anemometer to the 
binding post V on the recording instrument. (See Pig. 10.) 

7th. When all the wires have been properly placed, the arrow or in. 
dicator must be screwed to the vane-rod immediately under the lower 
portion of the brass support B, B (Fig. 9), 

Where an office is so located that the vane-rod cannot be passed 
through the roof to the ceiling, a casMron base, B, B, Fig. 10, will be 
furnished. A suitable wooden block will be firmly fasten^ to thereof 
upon which the cast-iron base will be securely attached. The lower 
end of the pipe P, through which the vane-rod passes, will be placed in 
the socket in the top of the cast-iron base, and the vane-rod itself, D, 
passed through the two apertures in the top and bottom of the base 
B, B, and through the wooden block underneath the base. A hole 
should be bored in the wooden block of greater diameter than the vane- 
rod in order to prevent friction. In erecting the vane care must be 
taken to place it at such an elevation that the vane-rod will not extend 
too far below the iron base. After the large pipe, P, supporting the 
vane, is firmly braced to the roof, and before the vane is attached to the 
rod, the contact friction rollers, G, must be placed in position. This 
will be done by raising the vane-rod sufficiently to enable the circuit- 
closer c, c, c, c and friction rollers, G, to be slipped on the lower end of 
the rod. Lower the rod to its former position so that the upper friction 
rollers (which are immediately below the vane) will rest upon the cap 
of the pipe. Then fasten the lower friction rollers, G, to the vane-rod 
D, so tbat the weight of the rod will be as equally distributed as possi- 
ble between the upper and lower friction rollers. Place the circuit 
closer c, c, e, c and plate A, A in position. Pass the cable K (Fig. 10) 
through the small pipe /, and connect the wires in the manner hereto- 
fore described. 

For further instructions in reference to the manner of recording and 
reporting wind directions see instructions in Original Becord, Monthly 
Meteorological Eeport, Annual Meteorological Summary, and Signal 
Service Weather Code. 

See i>ages /^.?. - — 



See Signal Office General Orders ..3^. 
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WIND VELOCTTY. 

The rapidity with which the air moves past any given point on the 
earth's surface is called the velocity of the air, or wind, at that point, 
and ranges from an almost imperceptible movement to that of one or 
more miles per minute. 

On account of the friction resulting from the moving air in contact 
with the surface of the earth, or objects upon the earth, the movement 
of the air is retarded* 

It is estimated that the effect of this friction decreases from 20 to 50 
per cent, for the first hundred feet above the earth, and gradually di- 
minishes until it is believed to have but little effect at an elevation of 
10,000 feet. To reduce the effe(?t of this friction instruments designed 
to measure the velocity of the wind should be placed as far above the 
earth and away from obstructions as practicable. 

Fig. 9. 




The rapidity with which the air moves upon the earth's surface at 
the several points of observation has an important bearing upon future 
meteorological conditions, and careful judgment should be exercised in 
selecting points of measurement where the influence of surrounding ob- 
jects is reduced to a minimum and the instrument is supported upon a 
firm basis and kept in good running order. 

Maring anemometer support— Plates IV and V illustrate the differ 
eut parts of the Maring anemometer support : 

Figs. 1, 2, 3, 4, 5, 6, 7, Plates IV and V, show detail parts of sup- 
port. Fig. 8 shows support when complete and in position, and con- 
sists of parts, as follows: A^ Fig. 8, is a wrought-iron, 2-inch pipe, 12 
feet long, screwed into a circular cast-iron base, C, and on top into 
a cast-iron cap, D, shown in Figs. 2, 4, and 8. 

The cast-iron base G has four holes drilled into it for J-inch lag- 
screws, marked g, in Fig. 8. 

Three wrought-iron guy-rods, f of an inch round iron, 12 feet 8 inches 
long, marked n, Fig. 8, are attached to cap d by means of J-inch bolts, 
marked r, Fig. 2. The guy-rods to have wrought-iron turn-buckles, o, 
Fig. 8, with right and left thread, for shortening or lengthening. The 
lower ends of guy-rods are hooked into the wrought-iron shoes 2>, shown 
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in Pig. 8 } four holes are drilled into the shoe for finch lag-screws for 
fastening same to roof, e and e\ shown in Figs. 1, S, and 8, are cast- 
iron swivel-sockets, the sleeves of same fitting to their respective pipes 
and held in position by means of set screws, I I' ; the wronght-iron 
swivel- bolt m, shown in Fig. 5, is firmly attached to the socket e'^ be- 
tween its shoulder and screw nut; the projecting part of the bolt is 
accurately tamed and fitted into socket e' in such a manner that the 
latter will freely revolve between nut and socket e'. 

EiG. 10.— Anemometer and anemoscope circuits combined. 




Fitted into sleeve of swivel-socket e is a IJ-inch wrought-iron pipe, 
feet long, to the upper end of which is screwed a cast-iron cap,/, F 
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8, to which is faBtened a wrought-iron tapered pin, g^ 4 inehes long, 1 
inch in diameter at bottom, and ^^ of an inch on top. 

To the lower end of pipe h is attached a coanter- weight, », as shown 
in Figs. 6, 7, 8 ; the same is secured to pipe by means of set screws /S; 
a wroaghtiron lever, A, Figs. 6, 7, and 8^ is fastened to the upper end 
of coanter- weight by means of screw and washer kj Figs. 6, 7, and 8, 
in snch a manner that when pipe b is broaght in positum the lever h 
will firmly press and hold the same into the recess of top cap d as 
shown in Fig. 8, 

The weight of cast-iron of each support averages about 130 pounds. 

Four lag-screws ^ inch in diameter and 2 inches long, and twelve lag- 
screws I of an inch in diameter and 2^ inches long, to bB furnished with 
each support. 

Marnier of erecting anemometer on Maring support. — ^Fig. 11 will 
illastrate the manner of erecting an anemometer upon the Maring sup- 
port. 

This support is so constructed that the anemometer may be lowered 
to tlie roof for the purpose of reading or cleaning by unlocking the 
lower end of the rod h h and raising the lever o c to a vertical position, 
tba8 permitting the rod to swing on the axis cZand lower the anemom- 
eter to the roof. By means of the insulators 8 s 9 the electric circuit is 
carried to the anemometer and is not interrupted when the instrument 
is lowered. The points m and g are intended for extra anemometers 
when comparisons are desired. 

The vibration of the anemometer support in heavy winds seriously 
interferes with the free movement of the anemometer ; hence care must 
be taken to see that the socket h and the lever e c firmly bind the rod 
6 6 to the rest of the support. The twin screws ///should be exam- 
ined frequently in order that the guys may be tightened when neces- 
sary. 

Telescopic anemometer support — Plate YI shows the different 
parts of the telescopic anemometer support: 

a, in Fig. 2, is a l|inch pipe, secured at bottom to cast-iron foot-plate 
Z>, by means of a screw thread. 

To the upper part of the pipe a is screwed a brass collar, c; the 
upper part of the latter is bored out to allow the pipe e to slide freely in 
same, the collar to-be supplied with a case-hardened set screw, shown 
at ^, for holding pipe e in any desired position. 

A brass collar h is secured to lower part of pipe e^ the outside of col- 
lar to be turned to fit the inside diameter of lower pipe a so that it 
will slide freely. 

To the upper part of the pipe e is secured the brass cap/, having three 
ears for attaching guy wires. 

A tapered iron pipe, shown at (/, Fig. 2, is screwed through the center 
of the brass cap/, the taper of iron pin to be accurately turned and of 
dimensions shown. 

Three one-fourth inch guy rods, with turnbuckles, shown in Fig. 3, 
are to be attached to the ears of brass cap c, and each guy rod to be 
supplied with a wrought-iron shoe, shown in Fig. 4. In addition, three 
shoes shown in Fig. 5 are also to be supplied with each support for at- 
taching guy wires to the ears of upper brass cap/. 

The supports have two coats of paint — one coat of read lead and one 
coat of asphaltum. 

Three lag-screws for foot-plate and 18 wood screws for wrought-irou 
shoes are to furnished with each support, 



Digitized by 



Google 



46 

Location of anemometer. — In selecting the location for an ane- 
mometer preference should be given to the highest obtainable point in 
the vicinity of the station. A careful survey should l)e made by means 
of a level to determine whether any object in sight is as high as the 
proposed location, and, if there is, the observer should determine how 
large an angle the obstruction measures, taking the proposed location 
as the center of the circle. If the obstrnction is lO^, or less, and not 
nearer than 500 feet, the location may be considered as satisfactory. 

Robinson anemometer. — ^The instrjiment used by the Signal Service 
for measuring the velocity of the wind is a modification of the Robinson 
anemometer, so arranged that it can "be easily erected. It offers little 
surface to obstruct the passage of the wind, and the velocity may be read 
either directly from the anemometer itself, or the instrument may be 
connected with an electric register and a continuous record obtained 
upon prepared forms. 

The anemometer should be erected in a vertical position upon a sup- 
port at least 8 feet above the nearest objects. The support should 
have a firm foundation and be secured by lateral guys extending from 
a point just under the anemometer in order to steady it and reduce the 
vibrations of the instrument. 

Anemometer to be oiled each Saturday. — When in use the ane- 
mometer will be oiled each Saturday and the fact noted in the daily 
journal. Clock oil for the purpose will be furnished from the office of 
the Chief Signal Officer. 

Anemometers to be compared. — At stations where two anemom- 
eters are supplied, the one not in use will be compared for twenty-four 
hours with the one in use at the end of every two months and then sub- 
. stituted for the one in use. This exchange will be noted on the monthly 
report of instruments and in the daily journal. 

The instrument last in use will be thoroughly cleaned before being 
stored. Anemometers must not be taken apart unnecessarily. 

Observers must familiarize themselves with the constjuction of the 
several parts of the anemometer, in order that they may be able to lo- 
cate faults whenever the instrument is out of order. 

Requisitions for parts of the anemometer, how made. — When 
any portion of the anemometer becomes unserviceable, immediate requi- 
sition must be made upon the Chief Signal Officer for duplicates of the 
injured parts, designating the parts by characters attached to them, as 
shown in Plates VII, always giving the official number of the anemo- 
meter. 

Anemometers to be returned for repairs. — The anemometer which 
has been the longest in use at second-order stations displaying storm, 
cautionary, and wind- direction signals, will be returned at the end of 
every second fiscal year to the office of the Chief Signal Officer, for 
comparison and repair. 

Explanation of anemometer dial. — The movement of the wind 
may be obtained directly from the anemometer dial for any period not 
containing more than 990 miles, provided the position of the dial rela- 
tive to some fixed point is noted at the beginning and at the terming 
tion of the period in question. 

The dial consists of two graduated wheels, called the outer dial aiul 
the inner dial (see Figs, e and/, Plate VII), and a fixed point or index 
fastened to the covering of the dial. 

In case there is no indexy the eogtcheel at the top of the dial (Fig. V2 
ivill be used as the index of the instrument. 
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The outer dial has one hundred and the inner dial ninety-nine di- 
visions. As the dials are moved by the same wheel, they will move for- 
ward one hundred divisions in the same time. The outer dial having 
one hundred divisions, the inner dial will complete one revolution and 
its zero be one division beyond the zero of the outer dial when the outer 
dial has completed one revolution, the zeros of the scales coinciding at 
the time the instrument was set in motion. Thus the revolutions made 
by the outer dial are recorded on the inner one, the number of revolu- 
tions being shown by the number of divisions of the scale on the inner 
dial between the zero of that scale and the zero of the outer one. 
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The outer dial of the instrument (Fig. 12) is graduated in miles and 
tenths of miles, the figures 1, 2, 3, &c., indicating miles, and the sub- 
divisions tenths. One complete revolution of this dial is equivalent to 
10 miles of wind. ^ t 
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The inner dial is graduated to tens and hundreds of miles. One com 
plete revolution of the inner dial upon the outer dial is equal to 990 
miles. 

Flo. 12. 




i 



ANEMOMETER DIAL. 



Manner of reading anemometer dial. — In taking the reading k,^ 
anemometer at any time (see Fig. 12), take from the inner scale 1 
hundreds and tens of miles eoutained between the zero of that sc 
and the zero of the outer one, and the units and tenths of miles 
the outer scale contained between tbe zero of that scale and the ind 
of the instrument, and the sum of these readings will be the readil 
of tbe instrument at the time of making the observation, 
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To obtain the current wind velocity from dial.~To obtain the 
•current velocity of the wind from the anemometer, make two readings 
of the outer dial with an interval of five minutes between them, and 
the difference between these readings will be the distance, in tenths of.* 
miles, traveled by the wind in that interval. This, multiplied by 12, 
will give the approximate velocity in miles p'er hour/ Example: Sup- 
pose the index of the anemometer to be at 3 on the outer dial when thfe 
first reading is takec, and at 3.6, five minutes after, thijdifference (six- 
teDths)i8 the distance traveled in that time; and thii^ multiplied by 
12, gives a velocity of 7^ miles per hour. Whole numbers only will 
be nsed in expresfeiug the velocity ; when the decimal is five-tenths or 
more an odd unit's figure will be increased by one; when five or less, an 
even number will not be changed. 

To obtain total, wind movement by dial, for twenty-four hours.— 
^^^^l^taiu the total movement of the wind for the twenty-four hours, 

[LCter d ial at 12 noon of the preceding 

differ- 



[ SDemozneora: i» nx«u,iei»viug j«„^„^._^ 

to reach to the outside ends of the con tact-sere ws*lbcated in the rear of 
the anemometer dial. One of these contact-screws is insulated, and the 
. yire attached to it will be run directly to the binding post H of the reg- 
l%r(8ee Fig.^^) through the electro-magnet and binding post K to 
S;l)e battery. The other wire from the anemometer will be attached to 
[Mother pole ottne battery, thus completing the circuit. 
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In running the wires from the anemometer to the register careliiUy 
insulate them by nse of porcelain insulators and see that there is no 
slaek wire for the wind to sway. Tn no case must the wire be twisted 
around nails for support. If the wire is brought into the room through 
the window, it can be done by bringing it over the upper sash, making 
two grooves in the top of the sash to permit it to close and not press on 
the wires. In making this electric circuit particular care must be taken 
to have all the connections well made. 

G-ibbon^s self-register to the anemometer. — ^The Gibbon self-reg- 
ister is the anemometer register in general use in the Signal Service, 
and is shown in Fig. 13. 

It consists of an electro-magnet, a clock-movement, and a drum. The 
drum is revolved by the clock through equal spaces in equal times, and 
is covered with spaced paper, upon which the point of a pencil is pressed. 
When the contact posts, located at the mile points on the outer dial of 
the anemometer, close the electric circuit by pressing upon the closing 
spring, which is done whenever a mile of wind has been completed, the 
circuit is closed, and causes the electro-magnet to m6ve the pencil and 
record a mile. 

The anemometer record sheet will be changed daily as explained in 
the special instructions printed on the form. 

Marnier of pli^cing the sheet on self-register — To put the j^aper 
on the cylinder : 

Place the cylinder S on a table in front with the screw T to the left 
hand ; place the paper on the cylinder with the top of it from the screw. 
Let the line marked 12 noon come on the line marked on the cylinder, 
and place a rubber band on each end. The lines at each end of the pa- 
per will then exactly coincide. 

Place the cylinder 8 in its position, so that the end opposite the screw 
T will be near the post on which it rests. Slide the small sliding baron 
the horizontal bars O O until it fits on the ends of the screw-axle T ; then 
revolve the cylinder until the pencil rests on the end of the upper line, 
marked 12 noon, and tighten the thumb-screw ]Sr. 

Pencil mark, how regulated.— To regulate the length of the pencil 
mark, adjust the armature set-screw P until the pencil mark is one- 
eighth of an inch long, when the armature is moved back and forward; 
tl^n turn the thumb-screw Q until the pencil point rests on the line 
marked 12 noon; should the movement of thumb screw Q be insuflfieiept 
to bring the pepcil point to the line, the paper on the cylinder must have 
a piece cut from one side and shifted towards that side so as to bring 
the pencil on the line. When the spring that holds the pencil to the 
cylinder is not sufficiently strong to produce a clear and distinct mark 
on the paper it must be strengthened by shortening the spring; but 
care must be taken that it is not stiffened so much as to prevent the 
free movement of the armature when the circuit closes. Should the 
pencil point not make a distinct mark on the record-sheet, the pencil 
must be soaked in sperm oil, or a softer one used. When the sheets are 
too long to fit the cylinder exactly, strips of paper must be wound 
around the cylinder until its circumference is increased sufficiently to 
make the two outside time lines coincide. Keep the surface of the 
paper smooth and even. 

In adjusting the armatuce-spring care must be taken not to make it 
too strong for the magnet, and yet strong enough to draw back the pen- 
cil in a straight line. 

The pencils must be kept pointed enough to give a clear, distinct mark. 
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Tbe clock must be wound every day when the anemometer sheet is 
changed. 

Rules for regulating clock of self-register. — If the clock varies 
less than 10 or 15 minutes a day: if too slow, turn regulator B to the 
left; if too fast, turn regulator R to the right. (See JJigure 14.) 

When it varies 20 or 30 minutes a day : if too slow, take out pin P and 
set end of spring farther into the hole ; if too fast, take the spring far- 
ther out of the hole. 



Fig. 14. 



/ 




When it varies over thirty minutes a day: set the regulator R in the 
center, and if too slow, tighten the three screws S S S of the balance- 
wheel equally ; if too fast, loosen the three screws equally. In both cases 
allow about one turn for every thirty minutes' variation. If the escape- 
ment pin B vibrates more on one side of the forks of the lever L than 
on the other, the hair-spring must be brought either to right or to left on 
the axis, which can be done by inserting a small screw-driver into the 
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In accordance with the desire of this office to relieve observers of all 
work not actually necessai^y, it is hereby directed that on and after 
October 1, 1889, the dial f^f ^bhe anemoineter will be read only at 12, 
noon, on the 1st day of i^ach aionth,^ and at noon each Monday during 
the month, except at stati^ois having no self-register, and also as pro- 
vided for below. It'fe believed that ;such action is not likely to result 
in erroneous records'on account of the check afifbrded by the improve- 
ment recently made in the, anemometer dials. Observers are cau- 
tioned, however, to exercise special care, in keeping batteries and lines 
in perfect order, and to examine the wind sheet from time to time. 

If it should occur that the devices fail to record, or a part of the 
record is lost from weak batteries, stopping of clock, or otherwise, a 
reading of the dial, noting date and hour, should be taken at once, and 
when the fault is remedied and the record started the dial should be 
again read, noting date and hour, and indicating by *, or some such 
mark on record sheet, the mile-mark made just after the last reading 
of the dial. 

If, after removing a sheet from the cylinder, the record is found to 
be incomplete in respects not previously noticed, as, for instance, by the 
loss of one or more groups of ten miles, the dial should be read and 
such other action taken as will enable the observer to ftimish what may 
be possible of the missing data. 

It is recognized that, even with extreme care, registering instruments 
naay at times fail, and in 'all such. cases, while every effort should be 
made to complete a recoVd, yet observers are cautioned to submit 
only actual faets, ^nd fi6t,' as has sometimes been done, endeavor to 
cover up defects by im^tfect imitations. 

A full report of allthefects, givihg, when necessary, the observer's 
personal observations ot re^olfections of the current conditions, is gen- 
erally sufficient to bridge over gaps in records and is sure to be more 
satisfactory in the end. 

The extract of the above, herewith, will be inserted in the "Instruc- 
tions to Observers," &c., in place of the 1st paragraph on page 63. 
[G. 0. No. 24, 1889.] 

having double self-registers, will be determined from data on the back 
of Forms 102 B and 103, and so recorded in the Monthly Meteoro- 
logical Report. At other stations it will be determined from the 8 a. 
m. »nd 8 p. m. observations. 

It is also directed that, in order to indicate more definitely the rela- 
tive value of the term prevailing direction, observers will compute and 
enter in the foot spaces (page 4) and in the summary of Form 113 
(after prevailing direction only) the percentage which the total num- 
ber of times the wind was observed blowing from each of the eight 
points of the compass is of the whole number of observations during 
the month. Example: In a 31 day month the wind was observed 
blowing from the north 10 times; therefore, 10 X 100 -f- 62 ^ 16 per 
cent., or, at 16 percentum of the observations at 8 a. m. and 8 p. m. 
the wind was observed to blow from the north. 

The percentange of calms will also be computed and entered in the 
same manner as provided for winds. In case calm has been observed 
more frequently than any direction the word ** Calm," followed by the 
direction next in order of frequency, will be entered in the space for 
prevailing direction, thus: " Calm, 26 per cent, j NW., 28 per cent." 

The extract of the above, herewith, will be pasted in the " General 
Instructions to Observers," &c., after the 9th paragraph on page 68. — ^f^ 

G. 0.17, 1889. Digitized by ^W^gie 
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islot W to hold it in position and turning the balance-wheel in the desired 
^direction. 

When a self-register is used, a daily reading of the anemometer dial 
vill be made and recorded immediately after changing the anemometer 
f-'iieet. 

» Record of wind velocity as obtained from dial and self-regiater 
ao be compared daily — The record of the wind velocity, as obtained 
(from the dial readings and the register, will be compared daily, and when 
la discrepancy is found to exist between the two records, the condition 
!of the battery should first be examined, then the wires should be de- 
itached from the anemometer and connected together; the recording in- 

tstrament can then be tested and the armature adjusted to respond to 
the strength of the battery ; after this test, should the recording in- 
strument still fail to correspond with the dial reading, the anemometer 
'rmnst be carefully examined as to the condition of the dial-pegs or con- 
tact-pins (which should always be perfectly straight) and the contact 
spring. The latter is liable to become corroded by the action of the 
electric spark or moisture, and must be kept clean and dry. When 
found, the defect should be remedied, and the cause of such discrepancy 
briefly explained by a marginal note on the sheet for the date or dates 
on which the discrepancy occurred. Should an anemometer be found 
to admit moisture, melted beeswax must be applied to the joints. 

To obtain current velocity from self-register. — To obtain the 
current velocity from the self-register, take the number of apaces and 
parts of spaces between the mile marks recorded in the five minutes 
preceding the moment considered and multiply the result by twelve, 
except when the wind has blown less than twelve miles an hour, when 
tbe velocityfor that hour will be determined as shown by the following 
examples : 

First example. Suppose the number of spaces indicating mile marks 
between *2.55' p.ni. and ^p. m. were IJ, then the velocity of the wind 
to be recorded at^p. m. is IJ x 12 = 15 miles per hour. 

Second example. If the interval between the last two mile marks is 
7 minutes, then the current hourly velocity would be obtained by divid- 
ing 60 by 7 = 84^ miles, recorded as 9 miles. 

If the anemometer cups are moving at the time of the observation, 
and the register has not recorded one mile in the fifteen minutes pre- 
ceding, then base the velocity upon the length of time between the last 
two mile marks. 

To obtain maximum velocity from self-register.— The maximum 
velocity of wind for any period will be obtained by considering the 
number of spaces and fractions thereof between the mile marks in any 
five minutes where the velocity is the greatest and multiply the result 
by twelve, and the product will be the maximum velocity for that 
period. 

If the shortest space between two mile marks in the period covers 
more than five minutes of time, then the time expiring in said space 
will be the basis of the calculation. Example : If the shortest space 
between two mile marks is in thirteen minutes, then 60-7-13=4.6 miles 
per hour for the maximum velocity, which will be recorded as 5 miles. 

The total velocity for any period will be obtained by counting the 
number of marks in the period. 

Fractions of a mile, how disposed of— The fractions of a mile 
obtained in computing the current or maximum velocity will be dis- 
posed of as provided in obtaining the current velocity from the dial. 
In no case will the fraction of a mile be recorded. 
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Tri-daily and total daily movements, how obtained when self- 
register is out of o'der;-^iien the self-register of the anemometer is 
out of order^ the fc f i Uail JMftiltl ' total drnly muvemepls will be obtaiAed 
from the anemometer dial. This will be done bj reading the diftl at 
each telegraphic observation during the time the self-register is out of 
order. 

Pressure of wind, how obtained. — Whenever it is necessary to nse 
the pressure with or in the place of the wind velocity, in order to indi- 
cate its force upon each square foot of a surface exposed at right angles 
to the direction of the wind, it may be obtained by the following form- 
ula: 

Ps«005 SV*, in which P is the pressure in pounds spught, S the sur- 
face exposed to the wind in square feet, and Y the velocity of the wind 
in miles per boor. The effect of atmospheric pressure and temperature 
upon the results of observations made at different tin^s and elerations 
is found to be so slight, as oompMred with the unavoidable errors from 
defective exposures or defective instruments^ that they have been omitted 
f^om the formula. 

AU stations of the second-order will be furnished with an anemometer 
and a self-registering attachment, and at these stations a continuous 
record of the wind velocity will be maintained. 

Stations specially designated will be supplied with a self-recording 
anemograph (double register), and a continuous record both of the 
velocity and direction of the wind will be kept. 

For further instructions in reference to the manner of recording, com- 
puting, and reporting the wind velocity see instructions in Original 
Becord, Monthly Meteorological Report, Annual Meteorological Sum- 
mary, Weather Code, and Anemometer Record Sheet. 

see pages '^^^^^vO/ _-... _...._ 
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Note. — These instructietis will be kept complete to date by entering in the ptoper 
spade the number and series 0f all orders which in «n^ mamier affect of modify them. 

ELEOTBIG BATTSBIBS. 

Two kinds of batteries are used in the Signal Service^ in connection 
with operating the self-registering meteorological instruments, viz: 
the Eagle and the Callaud. These batteries are modifications of the 
Daniel ; the copper and zinc solutions being kept apart by thediflFerence 
of their specific gravities. 

An element of the Eagle battery consists of a lead jar (the positive 
pole), a piece of zinc (the negative pole), sulphate of copper, sawdust ^ 
excelsior, and water. 
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To det up the Bagl^ cell, fill the jar half fnll of salphate of cop>t>et, 
add. sawdast to the depth of abcrut two inches (or^ bitter stilly a pl^ee 
of sponge or excelsior 2 inches thick), lay the zinc upon the sawdust, 
fill the jfir with sufficient Water to eovet the «itic. Odtififect the aSinc 
with the lead jar and let it remain connected for six hours. 
. See that the zinc is so located that it does not touch the lead jat. 

Where it is practicable to suspend the zinc just below the surface of 
the water, the sawdust may be dispensed with. 

As it is necessary to insulate the lead jar^ a wooden shelf or box, dry 
and clean, will answer the purpose. 

In making Requisition for zincs for the Eagle battety, ob&ervetei intii^t 
state whether the jars are square or round. 

The OftUaud celt consists of a glass jar, a Stat of feopper, a piece of 
ziuc, sulphate of copper and water. To set up a cell, place the copper 
star in the bottom of the cup and bring the copper wire over the side; 
fill the jar one- third full of sulphate of coipper, then suspend the zinc in 
position, and fill the jar with sufficient water to Cover the ziiic; <50nnect 
the copper with the zinc by their wires and let them remain coniiectM 
for six hours. 

The number of cells necessary to operate a circuit depends upon its 
length. One cell for each hundred feet of circuit will be sufficient. 

In using more than one cell be careful to connect the zinc of one cell 
with the copper (or lead) of the ne±t cell. This fferrangement will l^atfe 
an unattached copper on one end of the battery and a zinc on the other 
end, one of which will be connected with the atfemcrmeter Wires and the 
other with the self-register. 

At the end of each week the cells in use Will be carefully wiped off 
with a moist cloth or battery brush, and after abOtit a pint of solution 
hats been removed from the cell, add sufficient Water W dovi^t the zinc. 

At the end of each month the zincs will be replaced by clean ones, 
and those last used will be well cleaned with water arid the battery brush, 
and laid away for future use. 

The faet that the two preceding pai.Tagraph* have been cbtoplied with 
will be noted in the journal. 

Obseirvers will see that the battery cells are always ready for inspec- 
tion, and will not permit them to becomef crusted with salt, which will 
soil the battery box or stand and thus detract frouti the neatness tft thfe 
office. The battery will always be located where it will riot be subject 
to a freezing temperature. 

CLOTJD GBSBRTicTlOl^S. 

Accurate observ^ation of the kind of clonds, with the direction froin 
which they are moving, forms a rery important part of ati observer's 
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The following will be inserted after the second clanse relating to 
'' Cloud observations," on page 65 of the ** General Instructions to 
Observers," &c.: 

The direction of cloud-movement is sometimes incorrectly reported 
by observers, due to their mistaking upper for lower clouds, and vice 
versa. They are therefore cautioned to be particularly vigilant in this 
respect so as to avoid taking or reporting incorrect observations. When 
two stations near each other report upper clouds moving in diametrically 
opposite directions it is very probable that one of the observers has 
been mistaken either in the kind or direction of the clouds reported. 
[G. 0. 22, 1888.] L3,g,t,zed by GoOglc 
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C; GirFO-cumnlas, K. C; Cirro-stratus, C. S.; Gumulas, K. ; Goniulo- 
stratus, K. S.; Stratus, S.; Kimbus, nim.; Fog, fog; Smoke, smk.; and 
Haze, haze. 

Upper clouds.— Cirrus, cirro-cumulus, and cirro-stratus are always 
upper clouds. 

Lower clouds. — The nimbus, cumulostratus, and stratus are always 
lower clouds. The cumulus may be either upper or lower, depending 
upon their relative elevation above the surface of the earth. 

Description of clouds. — Many cloud formations may gradually merge 
into each other, and the line of demarkation often cannot be well defined. 
The following general idea is given. The text in quotation marks are 
the definitions given by Howard : 

Cirrus. — '^ Parallel, flexions, or diverging fibers extensible by increase 
in any or all directions." This is the highest cloud observed, and is of 
the least density. It is seldom less than 5 miles, and often 10 miles, 
in elevation. It is supposed to be composed of minute spiculse of ice or 
snow crystals floating in the atmosphere, as it is only during their pres- 
ence that the phenomena of parhelia and halos are observed. It is found 
in a great variety of shapes, and appears in a thin fibrous texture, or a 
feathery, hairy formation, often grouped in curled brushes or filaments, 
diverging at the ends as if electrified. 

Cirro-cumulus. — ^' Small, well-defined, roundish masses, in close hor- 
izontal arrangement or contact." The cirro-cumulus cloud is a modifi- 
cation of the cirrus, consisting of high clouds having more or less rounded 
appearances, like masses of cotton. Their appearance is similar to small 
cumulus clouds, but not so dense. The mackerel sky, consisting of little, 
white, woolly clouds, arranged in parallel rows, is a common and pretty 
formation of the cirro-cumulus. 

Cirro-stratus. — ^^ Horizontal or slightly inclined masses, attenuated 
towards a part or whole of their circumferences, bent downwards or un- 
dulated, separate or in groups, consisting of small clouds having this 
character." 

The cirro-stratus appear to be the result of the cirrus descending to 
a lower level, thickening by additional matter, and the gradual change 
from the frozen state to the vapor form. Their elevation varies from 
that of the low cirrus down to the position of the stratus clouds. Es- 
pecially in the vicinity of bodies of watco" the cirro-stratus will gradually 
fall and thicken into stratus clouds. The fibrous state of the cirrus is 
often retained in the cirro-stratus, but is much more dense, and is spread 
out in strata either horizontal or inclined to the horizon. The strata 
are somiBtimes undulating and often broken. 

The cirro-stratus seldom becomes thick enough to obscure the sun or 
moon, but often dim them sufficiently to kill or dull the shadows thrown. 
It is during the presence of the cirro-stratus that solar and lunar coroiisB 
are observed. 

Cumulus. — ^^ Convex or conical heaps, increasing upwards from a hor- 
izontal base." 

The cumulus are usually formed in the strata of lower base clouds. 
Their shapes are various, but may be observed most frequently as dense, 
roundish, hemispherical or convex masses, resting on horizontal bases. 
The outside and upper portions are generally white and the lower shaded 
portion or base of a dark color. They vary in size from a few rods to 
several miles in thickness. The cumulus clouds will often be observed 
crowded together in long horizontal rows, almost entirely shutting out 
the sun, with the exception of occasional rays at points between the 
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row8. These rays, passing* tbrongh the rifts of the rows, illumiue the 
dust aQlLiaMM^^a^Madittfi.,l^JifiJ^ described as << the sun 



a form flRIRieaKte between the cumalus and the stratus. They are 
usually of a darker color than the cumulus. They will often be ob- 
served, when not too crowded, with the upper portion composed of 
forms like the cumulus and the lower portion of dark horizontal lines 
similar in shape to the cirro-stratus and stratus. 

During the prevalence of the cumulo-stratus, previous to thunder- 
storms, grand and imposing clouds known as thunder-heads are ob- 
served. 

Stratus. — "A widely-extended, continuous, horizontal sheet, increas- 
iufj from below upwards.'' 

The stratus is the lowest of clouds, and when it extends to the earth 
it is called fog. It consists of a thick veil of vapor of a dark color. 
When observed along the horizon it has the appearance of an irregular 
band of vapor. 

Nimbus. — " The rain cloud. Any cloud or system of clouds from which 
rain or snow is falling." A nimbus cloud may be either a cumulus, a 
cumulo-stratus, a stratus, or fog, from which precipitation is occurring. 

Scud is an individual cloud moving rapidly at a low elevation. It 
is usually composed of fragments of dark cumulus or stratus clouds, or 
detached portion of a fog-bank, broken off and driven away by increas- 
ing: winds. 

Fog is a visible vapor, or mist, resting on the surface of the earth. 
Fog and lower clouds, being of the same formation,vary in name accord- 
ing as they are observed at the earth's surface or above the earth. Fog 
may be either formed in the locality where observed or may be the 
lowering of clouds. Its vertical thickness varies from a few rods to a 
mile or more. 

Haze. — ^This term designates the optical condition of the atmosphere 
when it is so charged with vapors that visible precipitation begins so 
as to perceptibly diminish the transparency of the air. Thils hazy con- 
dition of the atmosphere will sometimes prevail to such an extent as to 
dim the rays of the sun sufficiently to prevent shadows being thrown. 

Smoke. — In many cases it is difficult for the observer to decide 
whether the condition of the atmosphere should be reported hazy or 
smoky, as the two are very similar to the unpracticed eye. The color of 
aqueous haze varies from a uniform dull light white to a delicate blue, 
but when the lack of transparency is due to smoke or other solid particles 
tlie tints are from ashy white to reddish and brown, with irregularities 
in the shade and density. There is rarely any perceptible movement 
of haze, but smoke will often oe noticed to have a slow drifting motion. 
To aid in discriminating between haze and smoke, the observer will 
consider whether the previous conditions have been favorable to the 
production of haze, and also will remember that a purely smoky condi- 
tion must be caused by extensive combustion, such as forest or prairie 
fires, &c. 
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The following illastration, taKen from Loomis' Treatise on Meteo 
ology, shows the relative position of cirrus, cirro-cumulus, cirro-stratu 
enmulns, cumulo-stratus^ and stratus clouds : 




Cirrus 
. 2^ Gnmnlus 



^^ Cnmulo-stratus 



r-^^^^V i rnj-.s tratus 
,^-v- Straiud 



PRECIPITATION. 



The value accorded to the amount and rate of precipitation, in the 
preparation of the daily indications and the study of climatology, makes 
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tbe ptoper exposure of the collectors and the careful measurement of 
the precipits^tion of great ImpdrtaQc^. 

The accepted manner of determining tbe depth of water deposited by 
precipitntion over ahy area of territory is by loeatkig a vessel or gauge 
of known ft! sse at sdme convenient point in the afed under (Kmsideration, 
and making accurate measurements of tbe depth of the precipitation 
caught by this vessel. 

Precipitation collected in gauges deotMses tri^ elevatio^^ 
The amount of precipitation collected in ganges has been found to de- 
erease with elevation, often varying 5 or more per cent, per 109 fbet. 
C^refally conducted Observations indicate that elevated gauges are 
more or less subjected to the influences of eddies or carreuts of air,^ and 
as these influences have a miniifitum efiect at the earth's surface, the 
gauges should, When prfUlticable, be ej^posed on th^ ground. 

Standard rain-gauge.— The standard rain-gauge of the Signal Serv- 
ice consist* of three parts, viz, the collector a 4', the receiver h b\ and 
the overflow 6 &. (Bee Fig. Ko. 17.) 

The collector is fuhnel-shaped, and 8 inches in diameter at the top. 
The reoeitei* is cjrlitidrieat, 2.53 inches in diameter and 20 inches deep. 
The overflow is 6 inches in diameter and 22 inches deep. 

Standard axlow*gauge.-^l^be standard snow^gauge of the Signal 
Servid^ C€m^sts of a cyliBder 8 inches in diamete> and 20 inches <k$ep. 
(S^e Kg. Wo. 16.) ^ 

t^oailabik of tile ganged. --When practicable the r$in ahdf stio w-gauges 
will be firmly ft^ea upon reasonably level ground with the supports so 
arfangied thkt the ihstrumentd Will be vertkial^ the tops of their eoUeet- 
ors in the same horizontal plane and 12 inches above the surface of the 
grouhd. (See Fig. Ko. 15.) The point selected should be at such a dis- 
tance from surrounding objects that the tops of sai(} objects will not have 
an aiigle of more than 45^ elevation above the gauges. They must also 
be carefully protected from interference by unauthorized persons, or 
animals, by a barbed- wire fence of four wires, pldns for which will be 
famished from the office df the Chief Signal Officer. 

(el-augea located on roof.— When the gauges cannot be located on 
tbe ground they will be placed upon the roof of the office, the feet of the 
tripod being adjusted so that the gaug'e will stahd m a perpendicular 
position, as shown in Figsf. Kos. 16 and 17, and loeated as near the cen- 
ter of the roof as practicable. 

The tripod rain or snow gauge support farnished stations is so con- 
structed that it may be adjusted to slanting or uneven roofs by raising 
or lowering individual legs to make the top of the collector horizontal. 
As a tvAB the support should be fastened by screws. 

Measurini; rainfall — The amount of rainfall is determined by In- 
ftertlng, vertically, itr flreasuring rod into the receiver until it touches 
the b<^tom. AMir it to remain a moment, and then withdraw it and 
read the nnffiber (>f incheift and tenths the wstter has \retted. 

The sectional areas of the receiver and collector being only as one to 
tettj tbe depth of water measured is ten times as much as should be re- 
ccffded* Ted inches of water in tbe receivea^ ate equal to one inch of 
acttfitt r^alnfall j one inch, to one tenth of an inch of rain 5 and one- 
tenth of an inch, to ome-hundredth of an inch of rain. 

Precipitation of lesd than 0.01 of an inch will be recorded by the use 
of the letter •* T,'^ indicating a traee. 

After the receiver has beett emptied, the water in the overflow, if any, 
will be poured into the receiver, measured, and added to that found in 
the receiver. 
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Deposits in the gaage from fog, frost, or dew, only, will be measured 
and recorded as precipitation, with a foot-note explaining its character, 
but it will not be included in the telegraphic report. 

Daring snow-storms, should frost-work form on the gauge it cannot 
be considered separately ; melt, measure, and record it, therefore, with 
the snow. If, in the opinion of the observer, the frost-work would, 
■when melted, equal or exceed .01 of an inch, state the fact in a note 
with the estimated amount. 

All precipitation, entirely or partially, in the form of sleet, snow, or bail, 
will be melted, poured into the rain-gauge receiver, measured, and re- 
corded in tne same manner as rainfall, and its character explained by 

a footnote. _ 

Fig. is. 

RAIN AND SNOW GAUGES IN GROUND BOXES. 




Measuring snow. — Before melting the snow, measure its depth and 
then recprd it. 

It will sometimes occur, especially when snow-gauges are located 
upon the roof of a building, that the whole amount of snow fails to 
enter, or is blown out of, the gauge on account of high winds, and a 
correct measurement cannot be made by considering the snow found 
in the gauge. In such cases the observer will reject the amount found 
in the gauge and will measure the depth at some point selected in the 
immediate vicinity of the oflBce, where the snow on the ground fallen 
since last observation has been disturbed but little since its fall. 

For the total measureme'nt of snow made in this way, the observer 
will record only one-tenth of the amount as water. The fact of such 
measurement being made will be indicated by a foot-note, which will 
also give the amount found in the gauge. 

As some receivers do not have a uniform capacity throughout their 
lengths, and as the depth of wnter in the receiver is increased by insert 
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II. To establish a uniform system of recording precipitation the Chief 
Signal Officer directs that hereafter .deposits in the rain-gauge due to 
fog, frost, or dew will not be recorded in the Original Record (Form 
101) or Monthly Summary (Form 113 C). Such deposits will be noted 
in the Daily Journal and copied in the Monthly Abstract, being careful 
to give the character of each, and such other facts in connection there- 
with as may be of value. 

A distinction should be made between fog and fine mist ; the first 
frequently prevails for a conisiderable time and should then be consid- 
ered as mist and entered as precipitation on the Original Record. 

The term precipitation as understood by this Bureau includes depos- 
its of rain, hail, sleet, snow, and mist. 

A special report of all deposits of five-thousandths of an inch or more 
of fog, frost, or dew, showing the amount for each day and the month, 
will be made and forwarded to this office as an appendix to the Monthly 
Abstract of Daily Journal. This report will be prepared upon a sheet 
of paper of the same size as the Monthly Abstract of Daily Journal and 
neatly inserted in the back of the same. 

The extract of the above herewith will be pasted in the *' General 
Instructions to Observers," &c., to face page 60, and the paragraphs 
affected on that page will be amended in accordance with the foregoing. 
[G. 0. No. 30, 1889.] 



Beginning and ending of precipitation.— A careful record will be 
tept of the times of the beginning and ending of precipitation; mter- 
irals of fifteen minutes, or less, between the times of ending and recom- 
mencement not being considered except near observation time. 

In the warm months of the year the rate of evaporation often ex- 
ceeds that of precipitation. When this is the case, and when rainfi^l 
has occurred since the last observation and ceases before the next ob- 
servation, it will be measiCred and recorded as soon as it ceases. 

For further information concerning the manner of making, recording, 
and reporting precipitation observations, see instructions in the Origi- 
nal Record, Monthly Meteorological Report, Annual Summary, and on 
forms used in making the records. 

Seepages M^x..f£cf^. 



See Signal Office General Orders ^^.Tr'^-^-f .^- 



t XoTK.—These iustnictious will be kept complete to (Ute l>y ontcuni^ iii the blank 
Ines of the proper clause the number and series of all orflev^ >vliich in any manner 
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riQ. 17. 



SIGNAL SERVICE RAIN-GAUGE AND TRIPOD SUPPORT, UPON A 

SLANT ROOF. 




RIVEE'GAUeES, RIVER OBSERVATIONSj AND EEPORTS. 

The frequent floods and the conaeQuent destruction of adjacent prop 
erty resulting from sudden and unforeseen rises in the rivers of tbe 
United States have created a demand for accurate and reliable Jnfbrma 
tion that can be used to assist the public in anticipating the rise of rivers 
to the danger line. 

In the absence of storms and floods the interests of river commerce 
demand a knowledge of the water supply in the larger tributaries, to 
permit a determination of the future supply of water for purposes of 
navigation at points where the depth is sometimes insuflBcient. 

To meet these demands the Chief Signal Officer has been charged, by 
proper authority, with the duty of designating points of obeervatiou 
on the most important rivers, and having observations of the depth of 
water taken at stated times. 

The rise or fall of the water at any point will of necessity cause a 
rise or fall farther down the river. To warn those interested who are 
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lacated below, tbe obseri^atious are telegraphed to the most important 
poiats. 

Observers in charge of meteorological stations of the Signal Service 
located on the prihcipal riyers are charged with taking daily river ob- 
servations. 

At other points whei« river observations are desired tlie observers 
ire selected fifom tbe residents, who are appointed special river observ- 
ers by the Chief Signal Officer. 

BIVES-GAUaEB. 

The river-gauges in use by the Signal Service are of four kinds, and 
are shown in Figs. 18, 19, 20, and 21. The kind to be used at any sta- 
tion wyLl be decided upon after an examination of the local conditions 
has been made. 

If there is no river-gauge at the station, the foRowing specifications 
inll be carefully examined, and a selection made of the gauge best 
adapted to the location. All river- gauges built by the Signal Service 
ure graduated in feet and tenths. 

Specificatioiis for the construction of river-ganges. — The speci- 
fications to be followed jn procuring bids for the construction of these 
styles of gauges are as follows : 

Specifications for the river-gauge shown in Fig. 18. — The river-gauge 
inll be made of sound pine or oak timber, free from knots and shakes, 
Ho 3 inches in thickness, 8 to 12 inches in width, and of such a length 
as to extend from 2 feet below the zero point up to 5 feet above the 
iauger line. The side of the plank upon which the graduations are to 
be made will be planed smooth^ and will receive two coats of the best 
white-lead paint. It will then be graduated as follows: Commencing 
at the point which will correspond to the zero, graduate the gauge both 
above and below zero, into feet and tenths of a foot. These graduations 
will be marked by copper-head tacks one-half inch long. The foot-lines 
will be marked by placing the head of each tack not more than one- 
eighth of an inch apart. The heads of these tacks should not be less 
than one-fourth of an inch across the top. Each foot-mark will be fur- 
ther designated by copper figures not less than 2 inches long by 1 inch 
in width. The figures will be securely fastened by copper nails over 
tbe central part of the division which they express. The five-tenth foot- 
marks will be designated by copi>er tacks extending one-half the way 
across the plank, while those for the tenths will be designated by tacks 
extending one-fourth the distance for the foot-marks. 

Having graduated the gauge, select a pile or otber stationary object 
in some portion of the levee or wharf where the gauge will be secure 
from injury, and where it will not be left dry by tbe low water. Lower 
the gauge into the water, taking care to keep it in a vertical position 
until it touches the bed of the river, or its zero is at the point of lowest 
water known to river-men ; then firmly secure it to the pile, or other 
object selected, by spikes. 

Specifications for river gauge shown in Fig. 19. — Procure a piece of pine 
or oak timber, about 2 inches thick by 10 inches in width, and of a suf- 
ficient length to cover tbe full range of tbe river between extreme low- 
water and high water marks. This timber will be placed in the river 
bank, the broad side vertical, firmly imbedded in the earth, leaving IJ 
inches of its width exposed above the level of tbe ground. The ui)per 
edge will be planed smooth, and carefully graduated in feet and tenths 
of a foot, after being placed in position, taking the point of lowest 
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water previously referred to as the zero of the scale, and locating th< 
feet and tenths both above and below that point. The graduations fo] 
this gauge will be the same as those authorized in the specifications foi 
Fig. No. 18. Especial pains will be taken in graduating the gang< 
to see that the distances marked off upon it for each foot and its sub 
divisions will correspond exactly to a vertical foot and subdivisions oi 
which they are the measure. This can be readily done by means of an 
ordinary spirit-level and a carpenter's square. 

The specifications of the river gauge^ represented in Fig. 20. — ^Where a 
stone pier or abutment of a bridge is available, a very durable gauge 
can be made by dressing a face 1 foot wide and perpendicular to the 
water line from extreme low water to the top of the pier or abutment, 
should there be any possible danger of the water ever reaching that 
point. ^ 

The dressed surface should be painted two coats of the best black 
paint after all holes and indentations in the pier or abutment have been 
filed with putty or cement. The dressed space both above and belo^ 
the point at which the zero will be placed will be graduated in feet and 
tenths. The figures indicating the foot-marks should be not less thar 
2 inches in height, painted white, and placed as shown in Fig. IS 
The half- foot marks will be indicated by lines painted in red. The line* 
representing the whole-foot marks and the tenths should be exactly 
one-fourth of an inch in width. 

The specifications for constructing the gauge, represented in Fig, 21.— 
Where there is no pier, but a permanent sloping bank or levee is avail- 
able, a gauge can be made of stone in the following manner : Blocks 
of stone, with one corner dressed to a right angle, should be placed in 
the bank or levee, like the steps of a stg,ir. If the gauge is to be placed 
in a levee where there is traffic, each step should have a rise not exceed 
ing five-tenths of a foot ; where there is no traffic, a rise of 1 foot maj 
be given to each block. The foot-marks should becut in the top of th< 
steps and the tenths of a foot on the perpendicular face of each block. 

The specifications of the gauge selected will be furnished such me- 
chanics as the observer considers competent to do the work, and the bids 
of at least two will be forwarded to the Chief Signal Officer for exam 
ination and approval. The construction of the gauge will not be com 
menced until this approval is obtained. 

' When the gauge is in an exposed place and liable to be injured by ice 
or floating debris, advantage should be taken of the first low water tc 
secure it from being displaced or washed away. After securing the 
gauge fix some point of reference, so that in case it should be destroyed 
another could be put up at the same height. This may be done bv 
marking on some given point in the vicinity any given height of the 
water. Thus, by driving a spike or drilling a hole and recording the 
height of the water as read at the time a "bench-mark," or point oi 
reference, is obtained by which to set up another gauge. A sketch ol 
the place will be made, giving the location of the gauge and the point oi 
reference, noting the local names of the surrounding points, so that anv 
other person could find the place from the description. 

Zero of gauge. — Upon establishing a river-gauge it. is necessary to 
determine the relation in elevation of the zero of the gauge and the 
danger line on the gauge to other gauges on the same river. 

The most satisfactory manner of determining its relation to other 
gauges is to select some permanent point of reference at each station 
and ascertain the elevation of these points above sea-level. Such a 
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point of reference has already been determined in many localities and 
is usually known as the city bench- mark. 

Fig. 18. 



^ 



Zero, 



H 



ni 



■Jt. 



=1 



H 



H, pile of wharf, levee, or 
bridge. 

K, pine scantliug divided 
in feet and tenths of a foot. 



Highest Water known. 



Danger Line, 



Lowest Water known. 



River Bottom, 



The zero of the gauge must be located at the lowest water known. 
The zero should be selected after a careful inquiry among the local rec- 
ords and of the authorities. The difference in elevation between the 
zero and the point of reference must then be determined, thus provid- 
ing a relation between the several river gauges. 

Danger line. — After determining the zero of the gauge the danger 
line will be located. The danger Un^ will be the point req.cbed by tho 
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water when it is considered dangerous to neigbboriug property, ship- 
pingy &C.9 at or in the vicinity of the station. 

As soon as determined, the difference of elevation between sea-level 
and the point of reference, between the point of reference and the zero 
of the gauge, and between the zero of the gauge and the danger line 
will be reported by mail to the Chief Signal OflBcer. 

When the differences of elevation between the gauges are known, 
the size or capacity of the river channel understood, and the amount of 
the rise in the river at the highest stations having been reported, it can 
be readily calculated when the dangerous excess of water will reach the 
successive i)oint8 on the river below, and proper and timely warning 
given to protect property from destruction. 

When reading the river gauge, if the surface of the water is at zero, 
or above zero, it will be recorded in figures representing the actual 
height in feet and tenths of a foot. Example: If the reading is two 
feet and eight- tenths of a foot above zero, it will be recorded simply 2.8 
feet. 

If the river falls below the zero of the gauge, the figures representing 
its height will be recorded with the minus (— ) sign preceding them. 
Example: If the reading is, say, two feet and five- tenths of a foot be- 
low zfero, it will be recorded —2.5 feet. 



FlQ 19. 




A, a plank to be graduated 
in feet and tenths of a foot, after 
insertion in bank, by means of 
the upright measuring-rod B, 
straight - edge and spirit - level 
crosswise, as shown by the dot- 
ted lines at C. 



In making observations when the surface of the water is rough care 
must be taken to get the mean of the rise and fall of the waves. 

At each river station a record of the observations will be kept in the 
Monthly Eiver Eecord Book. These entries will be made daily iu 
conformity with the several headings. There will also be entered iu 
the same book, and copied into the Daily Journal, all unusual occur- 
rences connected with the stage of the water at or ni ar the statiou, 
such as the closing of the river by ice or from any other cause, the 
formation and breaking of ice gorges and their effect upon navigatiou, 
the presence of floating ice, timber, &c. ; damages to the river b^iujis aud 
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to property, dates of highest and lowest water each month, the times of 
closing and opening of navigation on account of either ice or low water, 



Fio. 20. 




D, pier or abutment of bridge. 

E, dressed face of same, per- 
pendicular to water-line, divided 
into feet and tenths of a foot 
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FIII.2L 



Mz^Ttest JVa^ter JCTtotimn gfee^J J ^ 




F, permanent sloping river bank or 
levee. 

G, stone steps, each one-half foot 
high; divided into tenths of a foot 



For further informatioa concerning the time of river observations, the 
manner (rf making, recording, reporting, and publishing them, see the 
forms used. 



See pages 



See Signal (Mce General Orders 



Note. — These instructions will be kept complete to date by entering in the blank 
lines of the proper clause the nmnbers of all orders which in any manner affect or 
modify them. 

SPECIAL BrVEB SECTIONS- 

Stations at which civilians are employed to take river observations 
are called special river stations. 

Supplies for special river stations. — Each of these stations is faf- 
nished with a river-gauge, wind-vane, rain-gange, and necessary sta- 
tionery. 

Special stations under charge of section center. — For the purpose 
of obtaining prompt communication by mail and telegraph, and to re- 
lieve this office of the detail duties in connection with the management 
of special river stations, they are grouped in sections and each section 
placed under the charge of the observer at a convenient second-ord^r ^^' 
tion, which latter is de8ignate4 the section ceptey, 
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With a few exceptions special river stations will receive all instrac- 
tions from or through and render all reports to the observer in charge 
of the section center. (See ingtractions to special river observers.) 

When the needs of the pabllc demand, and the appropriations will 
admit, section centers will be aothorized to send and receive, by telegraph, 
river reports to and from special river stations. 

In communicating with special river observers, the observers at sec- 
tion centers will be careful to write in a distinct, complete, and formal 
manner, always exercising due official courtesy. Such correspondence 
will be made a part of the official records of the stations. 

Further information concerning the time of observations at special 
river stations, the manner of making, recording, and publishing them, 
and the methods section centers are required to pursue in governing 
special river stations, will be found in the forms used and in Instruc- 
tions to Special Biver Observers. 

See pages J.— 



See Signal Office General Orders 



Note.— These instructions will be kept complete to date by entering in the blank 
lines of the proper clause the numbers of all orders which in any manner affect or 
modify them. 

DAILY JOURNAL. 

In the Daily Journal will be entered all matters of interest not pro- 
vided for in the various forms, such as meteoric and auroral display's, 
earthquakes, and unusual atmospheric appearances and disturbances, 
giving, when possible, the time of beginning and duration of each. 

Entries must be complete. — All entries will be made complete for 
each day. Observers are particularly cautioned against keeping notes 
or trusting to memory with reference to data that should be entered in 
the journal. 

Explanation of the terms "morning" and "evening."— Observers 
must pay particular attention to accuracy in the use of the terms " worn- 
%"and "'evening^^^ and will be governed by the following instructions 
ill reference thereto: 

Midnight is 12 h. 00 m. 00 s. and is the end of the day, and should re- 
ceive the date of that day. Thus, whatever happened in the evening 
of June 10 at 11 h. 59 m. 59 s. happened at 11 h. 59 m. 59 s. p. m. J une 10 : 
whatever happened one second later was at midnight of June 10, and 
at one second later, at 12 h. 00 m. 01 s. a. m. of June 11. At midday of 
the latter date, whatever happened at 11 h. 59 m. 59 s. happened at 11 h. 
''>9m. 59 s. a. m. June 11 ; at one second later it was noon June 11 ] at 
one second later it was 12 h. 00 m. 01 s.p. m. June 11. 
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Especially will the observer enter a detailed aocount of the charac- 
teristic phenomeDa of every storm that passes over his station, and en- 
deavor to give such information as will be of interest in making np the 
" Monthly Weather Review." 

Thnnaer-stonns, how recorded.— Record thnnderstorms as fol- 
follows : 

Time of beginning and ending. 

Direction from which the storm came and toward which it moved. 

Temperature, and direction of wind, both before and after the 

storm. 
Hail: time of beginning and ending, and size of hailstones. 

Tornadoes. — Whenever a tornado occurs in the vicinitj'- of the sta- 
tioa, the observer will make diligent effort to obtain an accurate descrip- 
tion of all meteorological elements accompanying the tornado ; the hour 
and date of occurrence; direction of movement; appearance of the 
clouds; direction of the whirl; rainfkll; accompanying noise; length of 
track : average width at different points ; amount of destruction to prop- 
erty, loss of life, &c. So much of this information will be given as can be 
learned without leaving station for such time as to require special per- 
mission. 

A full and detailed report of the tornado will be made on the form 
furnished for the purpose, and all the facts briefly noted in the Journal. 

Frosts. — The dates of all frosts will be recorded in the journal and 
will be designated as "light'' or "killing"; the term "light" signifies 
no destructive effects, and "killing" a frost that ia destructive to vegeta- 
tion. 

If frost has not occurred at the station and there is positive proof 
that it has occurred in the vicinity, the observer will make inquiries re- 
garding it and note the facts. 

If a killing frost has not been observed previous to the first minimum 
temperature below 32^, that condition of the temperature will be suf- 
ficient evidence on which to report a killing frost. 

Meteors. — Whenever a meteor is seen by the observer, the "cloud'' 
left by the meteor will.be carefully noticed, "both as to its appearance 
and the direction in which it floats^ and a record and full description of 
the meteor and cloud will be entered. 

Aurora, description of, to be complete.^— Observers will be par- 
ticular to note every display of aurora, seeking by inquiry of others, if 
necessary, to make their record complete. 

When observed, a full account of the phenomenon will be entered 
showing the exact minute of its beginning and ending, and the princi- 
pal phases that it experiences. The following particulars should be es- 
pecially noted : the azimuth and altitude of each extremity and of tb« 
crown of any arch of light, and the same data for any corona or glory 
that may be formed. 

When the observer is familiar with the names of the principal fixed 
stars, he may locate the arch or crown by reference to them^ but it is 
preferable that he should observe directly the altitude and azimuth. 

Altitudes are expressed by degrees from the horizon to the zenith. 
If any circle be divided into three hundred and sixty parts, and the 
radial lines connect these parts with the center, each pair of lines sub- 
tend an angle of 1 degree ; the fourth part of the circle will subtend an 
angle of 90 degrees or one right angle, and the corresponding radii are 
perpendicular to each other; thus the zenith (that point of the heavens 
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ana, and Texas, and along the Pacific coast, sudden changes of tem- ,f 

perature will be announced in the general forecasts and cold-wave warn- j 

ings will be replaced by frost- warnings, and the flag (white with a black if 

square in the centre), will be known as the frost- warning flag, and will 
be displayed whenever it is anticipated a damaging frost will occur. By p 

a damaging frost is meant one that would be injurious to the principal r 

crops or other material interests in the vicinity where the flag is dis- 
played. This will vary in different sections. The same degree of 
cold, for instance, which might be disastrous to tobacco in Kentucky ft 

. might cause no damage whatever to growing staples in another section. B 

At Signal Service stations outside of what is designated as the frost- '• 

warning district (Florida, the Gulf coast and the Pacific coast) the cold- 1 

wave flag will be displayed as a frost warning flag in the early autumn 
and late spring when the occurrence of a damaging frost is anticipated. 

The amount of damage to a growing product depends to a certain 
degree on the length of time a low temperature lasts, though, perhaps, ' 

for practical purposes the extent of the falling temperature below the 
freezing point should serve as a basis for judging the injury that is to 

■h^iiiitiAfrnm a fmit. - 



The following instructions will be observed in reporting fog and frost 
on the weather maps at stations issuing the same : 

When the telegraphic report from any station indicates the weather 
there as foggy, the symbol for cloudy weather will be used as now, but 
the word "Fog'' will be written adjacent to the station. 

liVlien frosts are reported, the fact will be indicated in a similar man- 
ner, by writing the words "Light frost," when light frost occurs, and 
" Killing frost," when black or killing frost has been reported. 

In cases where the observer, for any reason, has failed to include a 
report of frost at the proper time, and adds the same to a subsequent 
report, no note of it will be made on the weather map. [G. 0. No. 
19, 1891.] 



(•J) The Hoars and mmutes ai; wnicn iney attaiu tueir iiiii&iuium lu- 
tensity and extension. 

(3) The tipae at which the tints disappear. 

Observations of special twilight phenomena, twilight colors, and 
" Bishop's Hing'' will not be made except when specially ordered by the 
Chief Signal Officer. When so ordered the data will be noted in the 
journal and will also form a part of the journal abstract. 

i i: 
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AddUtioiial subiects to be noted in joumaL-— The following addi- 
tional sabjectH will be noted : all chauges in the working force of the 
station, together with the date and nature of sach changes ; the move- 
ments of office, or of instrnmenta, and dates thereof; changes in eleva- 
tion of instrnments^and authority for making the same, and the fact that 
the battery cells have been cleaned each Saturday. These entries should 
be complete in every particular, as the journal must contain an ac- 
curate history of the station as well as meteorological phenomena not 
noted in other forms. 

The time of hoisting and lowering signals will be noted, with remarks 
concerning benefits. 

•^ The character of the sunset will be the last entry for each day. If 
clear, yellow, or cloudy the words '* clear sunset," "yellow sunset,'' or 
" cloudy sunset" will be given. If green the observer will give a brief de- 
^ j scription of the general appearance of the western sky, stating what 
^ other colors were seen, what proportion was green, and the length of time 
this color was perceptible. 

At lake and sea coast stations the opening and closing of navigatioii, 
with the name of the first vessel to arrive and the last one to depart, 
with the nature of the cargo in each case, and the number of wind, cold- 
wave, and other signals displayed during the month will be reported, 
with results as far as known at each station; number of storms that 
passed over station for which signals were not ordered, dates, with 
velocity of wind, being stated in each instance. 

Observers will note, each day, the number of inches and tenths of 
inches of snow (not melted) which fell during the preceding twenty-four 
hours, determined as accurately as possible by measurements made at 
points where the snow appears to be of average depth. 

Should an instrument become unserviceable, the fact will be noted ; 
also, the date of occurrence, and the date upon which application was 
made for authority to repair the instrument, or request made for a serv- 
iceable one to replace it. When an instrument is repaired, or replaced, 
the fact will be noted. 

The result of the comparative barometer readings made in accordance 
with instructions will be noted under the proper dates. 

The entry for the last day of the month will contain, in addition to 
other data, the time in current use at the station, the name of the iu- 
slructed civilian, and the names of all civilians employed during the 
month, with compensation. 

The number of times during the month the services of a physician 
were required for each man. 

The number of days during the month each man was absent from duty 
on account of sickness. 

The number of times during the month each man received medical 
attention from a physician, in which the illness did not necessitate ab 
sence from duty. 

The cost of medical attendance and medicines for each man during 
the month. 

All important subjects recorded in the journal will be indexed both 
on the side margin of each page and in the alphabetical index. Observ- 
ers are enjoined to make this index very complete, as a badly indexed 
journal is useless, if data of any kind have to be looked up. 

Abstract of JonmaL — A monthly abstract of the entries in the 
journal, made out on the form furnished for the purpo.se, will be maile<l 
to the office of the Chief Signal Officer not later than the third day of 
each month. 
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For farther information concerning the daily journal, 
See pages ../i^:?dji^i-^^.-- 



I. On and after March 1, 1893, the prediction based upon knowledge 
of the local characteristics of the weather and the appearance of the 
sunset will be discontinued. Beginning on that date observers will 
note the condition of the western sky at sunset or at the time of the 
8 p. m. (75th meridian time) observation, when the sun does not set 
until after that observation. They will record in Form 1001 and tele- 
graph with the proper dew-point word in 8 p. m. report, "Fair" when 
the sun is visible and there is no bank of stratus clouds in the west, 
and **Four' when the sun is obscured by stratus or nimbus clouds. 

So much of pages 8 and 72, " General Instructions to Observers," as 
relates to sunsets, as amended by General Orders No. 20, 1888, and 
paragraph 41, Form 1001-1893, are amended accordingly. 

The extracts of the above, herewith, will be inserted in the " General 
Instructions to Observers," &c., opposite the paragraphs affected, on 
page 72. [Gen. Ins. No. 2, 1893.] 



Stations of th^ Signal Service will be furnished with a reliable clock. 
It will be hung upon the wall of the room used for an oflSce, and kept 
carefully adjusted to seventy-fifth meridian time. 
Seventy fifth meridian time is the mean solar time of the meridian 

7 jO west of (Treenwich, and is 5 hours slow of Greenwich time. Central^ 
mountain^ and Pacific times are the mean solar times of the meridians 
90O, 1050, and 120^ west of Greenwich, and are 6 hours, 7 hours, and 

8 hours, respectively, slower than Greenwich time, or 1 hour, 2 hours, 
and 3 hours, respectively, slower than seventy-fifth meridian time. 

Error of clock to be corrected twice each week. — Observers 
will endeavor to secure at least twice each week from the telegraph 
office, railway office, or local jeweler the error of his clock, on the stand- 
ards in use by such offices, and will make the reduction to the 75th 
meridian time. Those who do not have access to railway or telegraph 
time signals will, in order to obtain the proper correction for keeping 
the clock 00 seventy -fifth meridian time, obtain the local meridian time 
from jewelers or by the use of sun-dials. 

As the time in use by railways, telegraph offices, and the communi- 
ties at all stations west of the limit of seventy-fifth meridian time differs 
from the seventy-fifth meridian time, the observer mast be careful to 
note the amount of this difference, in order that his clock may be prop- 
erly regulated to, and the observations made upon the designated mo- 
ments of, seventy-fifth meridian time. 

If none of the four standards (eastern^ central^ mountain^ or Padfie) 
be in use at the station, then by reference I0 the table (Appendix Ko. 
5), the difference between the true local meridian time and seventy-fifth 
meridian time will be found. If the station is east of the seventy-fifth 
meridian, the difference found in the table will be subtracted from the 
true local meridian time ; and if the station is west of the seventy-fifth 
meridian, the difference found in the table will be added to the true 
local meridian time, the result in either case will be seventy-fifth meri- 
dian time. 
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The table given in Appendix "So. 5 shows the difference between tro 
local meridian time and the seventy-fifth meridian time and the timi 
belt for each of the stations designated : 

PUBLICATION OF REPORTS. 

Observer's duties at the telegraph office.— After delivering hi 
report the observer will remain in the telegraph office nntil it has bees 
sent to its [)roper destination, and the reports frbm other stations ar 
received, or he is assured that their receipt has been prevented by son* 
cause beyond the control of the operator. 

When reports are delayed beyond the proper time for their receipt 
the fact will be promptly reported to the Chief Signal Officer by maiJ 
giving the cause of delay, when known. 

When changes are made in reports sent over a circuit, or by specia* 
message, all stations afltected will be notified. Any observer who sends 
extra words, or reports, or who receives and fails to report their receipt 
will be held to a strict account. At transfer stations the observen 
will, by a personal supervision, see that the reports are ptoperly trans 
f erred, and particularly so when changes have been made in reports sent 

Telegraph offioe to be supplied with forms. — The telegraph office 
at which the reports are received will be kept supplied by the observei 
with such forms as may be authorizecf. These forms must not be fnr^ 
nished to telegraph offices for the purpose of making copies of the 
reports for their own use. In all cases the receiving operator will be 
required to fill up the forms with the name of station, datej and time at 
which reports are received. 

Immediately upon the receipt of reports the observer will translate 
and write them out clearly and plainly on the bulletin or cyclostyle 
map, filling in the data required to be entered thereon. 

The bulletin, or map, issued in the morning will be furnished to the 
commercial exchanges and posted at such other conspicuous places as 
may be authorized. 

The a p. m. bulletin will not be issued at stations except by special 
authority, the reports being received too late to make the data of ben- 
efit to the general public. 

The ^ p. m. bulletin will only be issued at those stations where the 
newspapers publish the full report. At such stations the observers 
will furnish the newspapers the bulletin and report their action. At 
other stations the papers will be furnished by the observer with such 
reports or information, taken from the records, as will meet with the 
approval of the editor ; the data being made tip in the form of a press 
report. Pj^ 

Stations at which the 3 p. m . or 10 p - . m. bulletins are not posted will 
continue to obtain the receiving sheets from the telegraph office. 

Bulletins and maps not famished private individuals. — ^Bulle- 
tins, or maps, will not be furnished to private individuals unless paid for 
and the parties desiring the reports are willing to send to the observers' 
office for them, but in no cas6i will the issue be made without authority. 
All applications for publications made at a station will be forwarded to 
the Chief Signal Officer with appropriate recommendations. 

Table for use of observer at telegraph office. — To avoid un- 
necessary delay in issuing the bulletins, observers will arrange, when 
practicable, to have the u^e of a desk or table in or near the operating 
room of the telegraph office, in order that the reports may be trans- 
lated and written out as rapidly as received. Where permission to 
occupy the room for this purpose is granted by the manager, a small 
table will be furnished whenever necessary. 
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k.t many stations a bulletin on i)lain white i>aper is issued by the 
slostyle process, as this is found to be more economical and better 
apted to the needs of tUis service. 

The balletin has the usual headings printed thereon. The reports 
3 written on prepared paper which has been securely fastened in a 
tme, and then, by means of suitable ink and the use of a roller, trans- 
Ted to the bulletin. 

Explanation of the cyclostyle. — ^A cyclostyle outfit consists of a 
X, containing a bed-plate covered with zinc, inking-board, roller, pen, 
k.j and prepared paper. 

The process is simply as follows: A sheet of the prepared cyclostyle 
per is fixed in the printing frame, as shown in !Fig. 22. The bulletin 
map is then written on this sheet of paper with the cyclostyle pen, 
lich consists of a wooden holder at the end of which is fixed on a 
vot a minute iridium wheel which revolves in the direction of the 
iting and perforates the cyclostyle paper, making a perfect stencil 
mposed of minute dots so close together as to appear a continuous 
le (Fig. 23). 

Cyclostyle pens should be kept properly oiled when in use in order 
prevent friction, which results in their soon becoming unserviceable. 
8 a rule one of these pens should last for twelve months. Pens that 
ive become gummy and seemingly unserviceable may often be put in 
)od order by being thoroughly cleaned with benzine. In writing, write 
eely and naturally and the pen is as easy to write with as an ordinary 
incil. The printing frame with stencil is now lifted, a bulletin, a map, 
• a sheet of paper placed on the zinc plate, the frame lowered, an inked 
)ller passed over (Fig. 25) and a perfect copy is obtained (Fig. 24). 

Fig. 22. 




Pig. 23. 
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Fig. 24. 




Fio. 25. 




Cyclostyle weather map. — ^At the larger stations a weather mapi 
issued in place of the morning bulletin by the cyclostyle process. The» 
stations are supplied with a large cyclostyle on which an outline nia| 
of the United States has been drawn on the zinc; a'punch, a dottinj 
pen, and blank maps of a suitable size. Maps are made each day f ron 
the morning reports, having the isobaric and isothermal lines carefully 
drawn, and the data properly entered thereon. 

The cyclostyle map is also intended to take the place of the large 
weather-symbol map, except in special cases. 

Data on cyclostyle map. — The cyclostyle weather map shows the 
direction of the wind, state of weather, readings of barometer and ther 
mometer, and the velocity of wind at each station. The arrow- fliea 
with the wind. In duplicating these maps by the cyclostyle process 
great care must be exercised to make all figures and signs correctly 
and legibly. Observers must never allow imperfect or illegible maps 
to leave their offices. To insure accuracy the data will be carefully 
compared with the original reports, and all errors corrected. 

Observers will trace upon the maps isobars, or lines of equal barome- 
tric pressure, and isotherms^ or lines of equal temperature, in accordance 
with the following directions : 

They will ascertain by a general examination of the reports after they 
have been entered on the map whether any of the lines of equal pressure 
and temperature will, when drawn, traverse a large portion of the map, 
and if this is found to be the case these long lines will be drawn first. 

If decided differences in barometric readings are observed to exist 
between neighboring stations, enter upon the map little dots or dashes, 
intermediate between any two of them, to represent thi3 points at which 
the barometric reading would be exactly 29.50, 29.6Cr, &c., or 30.00, 30.10, 
&c., supposing the pressure to change uniformly in the space between 
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3 two stataons. The precise position of these iDtermediate points can 
aally be found with sufficient exactness by estimating with the eye. 
Pbe interpolated isobars — ^those which are drawn between stations, 
explained — cannot be relied upon as perfectly accurate, but the 
lonnt of error need not exceed twohundredths of an inch in the posi- 
n of any line, if proper attention is paid to the following points: 
W^hen a sufficient number of dots or dashes have been made to enable 
5 observer to trace the course of one north 

two of the principal Isobars and iso C^?Sb£2!lCy-^ 

jrms, they will be joined together by ^.^ ^^^ 
nrved line passing through, or nearly -^^ " 
rough, all of them, without following 
y of the minor irregularities that 
wld be possibly caused by slight er- 
rs in the interpolations. 
Any perplexity that may arise in draw- 1 
I these lines, as to their proper route, I 
ly generally be removed by cousidiT- 
g the direction of the wind, as reported 
mi each station. Thus, if from stations 
, B, 0, and D reports are received as 
own in the figure, it would be seen at ' 
ice that between B and C there was a ^^^ 

ntral area of low pressure, around which ^ 

e wind circulated in the direction indicated by the arrows, and the 
obars would therefore be drawn as shown by the dotted lines. 
When the lines are very much crowded together, as happens in a few 
ivere storms, the isobars may be drawn for every two-tenths of an inch, 
stead of every one-tenth. 

"High" and "Low" to be marked plainly.— Each isobar should 
3 plainly marked at its extremities with the figures indicating the cor- 
^ponding pressure, and the central areas of highest and lowest pres- 
ire should be marked " High " and " Low,'' respectively, unless by so 
oing the appearance of the map would be injured by the complication 

f the lines. ^ . . r. 

When the observer has any doubt as to the course of a given isobar, 
e should omit it entirely. 

Theisobaric lines will be continuous lines, while the isothermal will 
e broken lines, traced with the dotting pen. 

Each isothermal line should be plainly marked at its extremities with 
he figures indicating the corresponding temperature, and be drawn for 
very ten degrees. ^ . . ^ k .-i. 

The position of the station on the prepared paper is formed by the 
ttwcL which makes a dotted circle, ami in printing the circle is trans- 
errea to the map. _, . 

Indications and precipitation, how entered on map.— l he m- 
locations for the State in which the map is issued will be wtitten in the 
ipace in the lower left-hand corner, and in the space on the right-hand 
|wle will be entered the names of stations at which precipitation has 
•^Iten, and the amount. _ _. _ 

Arrangements will be made, if possible, to have newspapers publish- 
ng weather reports send for them ; otherwise the delivery will devolve 
Jpon the observer. . 

In furnishing weather reports and items for puhlicaUon^ observers must 
^^fiM themselves stHctly to the instructioris^ and mil notj mder any w 
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cmnstances^ ptiblishy or cause to be published^ forecasts or predictions of th$ 
weather^ except such a^ are issued by authority of the Chief Signal Officer, 

Bequests for meteorological data must come from the parties desiriog 
the same. 

Indications to be posted with bulletins.— A copy of the latest 
iudications aud special bulletin received by the observer, or obtained 
from the Associated Press at stations where they are regularly received, 
will be posted with each copy of the bulletin that is publicly displayed. 

Responsibility for reports. — Observers will be held directly respon- 
sible for the correct publication of all weather reports at their respective 
stations, and must take every precaution to guard against errors, espe- 
cially in the newspaper copies, where, owing to the hasty compositioD, 
they are most frequently found. The accuracy of the published reports 
must be verified by daily personal inspection, and when errors are found 
they should be traced to their proper sources, and measures taken to 
prevent their repetition, as far as lies in the power of the observer. 

The observer will request the editors of the newspapers publishing 
the bulletin to print the following heading : 

The following obHervations were taken at the same moment of time at all the sta- 
tions named. , 

The use of the regulM' offi^iM^^^ authorized for all reports must he 
insisted upon^ and cciry^CaSernmit the correct time of issue is given to the 
bulletinSj special bulletins, and indications. 

Minus temperatures, how worded for newspaper publication. 
— In reporting minus temperatures in local press reports, or in other 
irregular reports furnished to newspapers for publication, the minus 
signs will not be used 5 but, instead, the words "below zero'' will be 
written after the figures indi<5ating the temperature, thus : " 14 degrees 
below zero." 

The publication of the Government weather reports by newspapers 
must be done without expense to the United States. 

Newspaper clippings. — Newspapers will be forwarded to the Chiet 
Signal Officer only in cases of special importance. 

Observers will collect, as far as practicable, without expense to the 
United States, all the newspapers published at their stations and make 
clippings of items which in any way relate to the work of the Signal 
Service. 

These items may be generally designated as follows: Storms, torna- 
does, floods, navigation, signals, climatic conditions, optical phenomena^ 
winds, temperature, i)recipitation, atmospheric electricity, frosts, ice, 
miscellaneous phenomena. State weather service, general remarks upon 
the Signal Service, &c. 

Items published givjng daily, weekly, or monthly Signal Service 
weather reports will not be sent unless they form part of some particular 
article or are the subject of remark, but extended meteorological tables 
will always.be forwarded. 

The name and date of paper and the place of publication will be in- 
variably attached to clippings taken therefrom. Clippings will be 
mailed each Saturday and also on the first day of each month. They 
will not be inclosed with other matter, but placed in a separate envel- 
ope, in the lower left-hand corner of which will be written in bold letters 
the word " clippings." 

Railway weather bulletins.— The Chief Signal Oflicer desires that 
the widest distribution be given to the daily weather indications. When 
the funds at his disposal will permit, the indications will be furnished 
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The Chief Signal Oflficer desires to impress upon all observers the 
importance- to public interests of a wide dissemination of weather in- 
formation, and directs that each will endeavor, as far as practicable, to 
utilize all available local methods of distribution. The public press 
must receive special attention, and the data will be furnished at such 
times and in such manner as will conform to the wishes of local man- 
agers, and best subserve public interests. 

The old orders and forms for press reports, issued in 1871, recently 
brought to the attention of the present Chief Signal OflScer, are de- 
cidedly at variance with his own views, but have never been formally 
revoked. 

These tend to abridge the rights of the public press and cannot be 
allowed to continue longer in force. The Chief Signal Officer has, 
therefore, ordered them revoked, as he intends, in no way, to attempt 
to interfere with the prerogatives of the public press, or to dictate the 
mode of publishing weather information. 

The printed note at the head of Form 109 A, in reference to the 
official reports furnished the press, and also the sixth paragraph (in 
italics) on page 78 of "General Instructions to Observers,*' &c., are 
hereby revoked. 

The following will be substituted for the sixth paragraph on page 78 
of " General Instructions to Observers," &c. : 

Observers will consult the managers of newspapers and suggest an 
appropriate heading properly accrediting the data furnished, but will 
refrain from insisting or attempting to dictate a prescribed form. They 
should urge, however, that the form adopted shall clearly convey the 
proper import of the information furnished, and request that the exact 
wording of the forecasts and special bulletins be followed. 

The extract of the above, herewith^ will be inserted opposite the 
paragraph affected on page 78, "General Instructions to Observ- 
ers," &c. [G*. O. No. 26, 1889.] 

I ax It IS lower, busAu uwt»uuj-ivux* uuu&o p&oviuuo. xue colored Dand.^ 

ill be omitted when the temperature is the same as that reported 

renty-four hours before. 

For further instructions concerning these bulletins, press reports, and 

aps, 

Seepages 7^./i^i 



See Signal Office General Orders ,^i?j».j?.)^._ 



N^OTE.— These instructions will be kept complete to date by entering in the blank 
as of the proper claqse the numbers apd series of ajl orders which in any mai^ner 
>dify thepa, 
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SIGNALS. 

Stomi, Cautioiiary, and Wind-Direction Signals.— The Signal 
Service being charged by law with tue announcement of the approach 
and force of storms on the northern lakes and sea-coast, it devolves 
upon every officer and member of the service to exercise the utmost can- 
tion and diligence in executing this very important charge. 

A steady progress has attended this service in announcing the ap- 
proach of wind storms, since it was first attempted in 1871, and it is be- 
lieved that further improvement can be made by utilizing the many 
valuable recent discoveries in meteorology, assisted by the observers 
exercising the utmost care in making and forwarding their obeerva- 
tionSy and in promptly and correctly publishing, by signal or otherwise, 
the storm warnings received. 

In view of the fact that the resolution of February 9, 1870, under 
which this service was organized, contemplated the anuouncement of 
the probable force as well as the advance of storms, the Chief Signal 
Officer has decided to display signals with a view to distinguish between 
light and severe storms, and with the intention of showing whether the 
storm-center has reached or passed the display station, as well as the 
probable direction from which severe winds are expected. 

To adapt the signals to the varying interests of the maritime com- 
munity, the system will take into consideration the fact that westerly 
winds of high velocity with clearing weather are less dangerous than 
those from easterly quarters with freezing weather. 

Along the Atlantic, Pacific, and Gulf coasts and on the Great Lakes, 
there will be displayed, as storm conditions may demand, day signals 
of two kinds: 

1. A cautionary signal, a yellow flag with a white center, will indi- 
cate that the winds expected are not so severe but well-found and sea- 
worthy vessels can meet them without great danger. 

2. A storm signal, a red flag with a black center, will indicate that 
the storm is expected to be of more marked violence. J 
• In order to atford the public as exact information as possible regard'^ 
ing the relative position of the storm and the winds expected, two pen 
nants will be displayed. A red pennant will indicate that the wind 
are to be easterly, that is, from northeast to south^ inclusive, and th| 
the storm-center is approaching. The white pennant will indicaj 
westerly winds, that is, from north to southwest, inclusive, and that ti 
storm-center has passed. While it is intended that the pennant shj 
indicate positively only whether the winds will be easterly or wester! 
yet, in order to give still more definite information, the red or eastef 
pennant will be displayed above the cautionary or storm signal I 
winds from the northeast quadrant and below for winds from the sout 
east quadrant. In like manner, the white pennant, while indicatii 
westerly winds alone, will show by its position above the cautiona 
or storm signal that northwesterly winds are probable, or by beii 
below that they will be from the southwest quadrant. 

In view of the difficulty of varying night signals, they will not dis 
tinctively show the force, but indicate the wind-direction only ; a red 
light for easterly winds, and red and white light for westerly winds. 
Night signals are not displayed on the Pacific coast. 

Observers will receive with the order to hoist, and as often during the 
display as the indications officer considers necessary and practicable, 
a brief statement giving the location of the storm -center and the prob- 
able (Jirectfoi) in which it will move ; the probj^ble difectioft of tl^e wiud 
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III. — Information Signal. 

In obedience to the wishes of a large number of vessel owners, ship 
captains, and others interested in navigation, the Chief Signal Officer 
has adopted a signal known as the ** Information signal," and forming 
one of the system of ** storm, cautionary, and wind-direction signals.'' 

The "information signal" consists of a yellow pennant, of the same 
dimensions as the red and the white pennants (wind-direction signals), 
and when displayed indicates that the local observer has received in- 
formation from the central office of a storm covering a limited area, 
dangerous only for vessels about to sail to certain points. The signal 
\vill serve as a notification to shipmasters that the necessary informa- 
tion will be given them upon application to the local observer. The 
use of this signal will begin December 1, 1889. 

It is believed that the display of the "information signal" will, in 
many instances, obviate the necessity for the display of the "caution- 
ary signal (yellow flag with white centre). 

The extract of the above, herewith^ will be pasted in the "General 
Instructions to Observers," &c., to face page 81. 









IXi 




mce w lower the signal, the observers at 2d class stjitinnc K^f^ i 

re sir rr„f r"? "^"' "<S" <?"";:-"; 




^e equipped with one flaff-staff and two complet* sets oi wiuu-bi^^^^ 
equipments. The staff ^yill ">« located, if practicable, upon tbe roof ^*. 
the building in which the observer's office is located, and equipped ^v^it^v. 
two sets of halyards If the staff is located where a signal cannot y^ 
seen from all pj)ints of the harbor, or navigable water within tbr«e *»il\^ 
of the observer's office a second location will be selected, preferably "^^ 
some point where the display will be visible over the area not visi^^V. 
Irom the main point of display. All wind-signal orders will be ^vi.;^^ 
3106 s s 6 r- I 
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cated at this second point. This ^second display should be made from 
some prominent flag-staif, the use of which will be obtained, if possi- 
ble« without expense to the United States. 

If, at any time, the staffs upon which the displays are made become 
disabled, the observer will take steps to secure the use of another staff 
for displays, pending the repair of the injured staff. 

Inspection of equipments. — The equipraeuts of a wind-sigpal sta- 
tion must be carefully inspected after each display and immediately put 
in perfect order, ready for the next display. If any portion of these 
equipments becomes unserviceable, requisition must be immediately 
made to have it replaced or authority asked to have it repaired. 

Special display stations.— It being impracticable to establish 
second-order stations at all ports where it is desirable to display wind 
signals, arrangements have been made to display them at such points 
by employing some civilian at a nominal salary to attend to the signals 
and render reports. 

Stations of this class are called display stations. No observations 
are taken at display stations. 

Each display station will be furnished with two complete sets of wind- 
signal equipments. 

For the purpose of obtaining prompt communication by mail and tele- 
graph, and to relieve the Chief Signal Officer of the detail duties in 
connection with the management of these display stations, they are 
grouped and arranged in sections, and each section placed undercharge 
of a neighboring second-order station, called a section center. 

Orders to display wind signals at stations in a section are sent by the 
proper authority to the observer in charge of a section center, who dis- | 
tributes the orders to the several display stations in his section. i 

For further information concerning the manner of ordering, display- I 
ing, and reporting upon wind signals, see Monthly Record of Storm, i 
Cautionary, and Wind-Direction Signals, Instructions to Displaymen, 
and Signal Service Weather Code. ' 



See pages U, 



See Signal Office General Orders >26. 



Note. — These instrnctions will be kept complete to date by entering in the blank 
lines of the proper clause the numbers and series of all orders which in any manned 
modify them. 

Weather signals. — A system of signals has been adopted by the 
Chief Signal Officer, consisting of flags to be hoisted each morning to 
indicate the weather and temperature expected for the vicinity in whicl 
they are displayed during the succeeding twenty-four hours. 

These flags are especially designed for the use of the general publifl 
for display upon railroad trains, river steamers, at railroad stations, an( 
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With the view of lessening the number of cold-wave warnings and con- 
fining them to the more pronounced cases, thus giving the displays of 
signals greater prominence, the following instructions are promulgated 
for the guidance of this office and for the information of the general 
public : 

I. Warnings of cold waves and other temperature falls are issued 
from the Signal Office at Washington when it is expected that they 
will be so sudden and sharp as to materially interfei'e with the comfort 
of the community or cause damage to material interests. A cold wave, 
in general terms, is defined to be a fall in temperature, over an extensive 
area, of 20° in 24, or 28° in 48 hours, and to the freezing point or below. 
Warnings of cold waves are issued when it is expected that the area 



For the information of all concerned, paragraph II, General Orders 
No. 34 senes of 1890, from this office, is amended as follows : 
Ihe first sentence in first paragraph is amended to read- 
When temperatures of 82°, or lower, are anticipated, falls of 14° 12° 
or even 10°, are of great importance. ' ' 

In the second paragraph, instead of 20°, read 16°. 
In the fourth paragraph, instead of 20°, read 16°. 
The fifth paragraph is amended to read— 

Temperature-fall warnings of 10° to 14° will be considered as verified 
when the fall m 24 hours after the warning is 10° or more and the tem- 
perature goes below 32°. 

The extract of above, herewith, will be pa^fed in the ''General In- 
structions to Observers," &c., on page 83. [G. 0. No. 4, 1891.] 



The following falls in 24 hours will be required to justify, viz : 

In district No. 1, including the states of Minnesota, North and South 
Dakota, and Montana, 20° or more, and to 82° or below. 

In district No. 2, including the states of Wyoming, Colorado, Kansas, 
Nebraska, Iowa, Missouri, Wisconsin, Illinois, Michigan, Indiana, 
Kentucky, Ohio, West Virginia, New York (except New York City 
and Long Island), western Pennsylvania, Vermont, New Hampshire, 
Massachusetts, Connecticut, Rhode Island, and Maine, 18° or more, 
and to 34° or below. 

In district No. 8, including New York City and Long Island, eastern 
Pennsylvania, the District of Columbia, the states of New Jersey, 
Delaware, Maryland, Virginia, North and South Carolina, Tennessee, 
Georgia, northern Alabama, northern Mississippi, northern Louisiana, 
the Indian Territory, Arkansas, and Texas (except a strip one hundred 
miles wide along the coast), 16° or more, and to 36° or below, except that 
at Charlotte and Wilmington, N. C, Atlanta, Augusta, and Savannah, 
Ga., Montgomery, Ala., Meridian and Vicksburg, Miss., Charleston 
and Columbia, S. C, and Shreveport, La., a fall of temperature of 
16° or greater, and falling to 40°, will justify. 

When a cold wave signal is ordered and justified, and a fall in tem- 
perature sufficient to have justified a signal has occurred at two stations 
within the United States and 100 miles apart within the 12 or 24 hours 
ending with the observation preceding the order, such signal will be 
regarded as late, and be given a weight of 75 per cent, in verifications. 

When a fall of 20° or more in 24 hours, and to freezing or below, for 
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which no signals are ordered, occurs over an area of 50,000 square 
miles, it will be considered as a cold wave without signals. In deter* 
mining this area the region represented by the Canadian reporting 
stations will be taken into account. 

perature is 32° or lower, falls of 14°, 12°, or eveft 
bi«chlj important««t5Vhen temperature falls of this 
kind Me expected a forecast will be made giving the anticipated mini- 
mum temperatures, and the places where expected. 

From October 1st to April 1st, if a fall of 20° or more is expected, 
and the minimum temperature or extent of territory covered by the 
fall will hardly be such as to justify a display of cold-wave signals, a 
warning, setting forth the anticipated fall of temperature and the locali- 
ties, will be inserted in the regular forecasts, and sent by special message 
to the Signal Service stations therein specified. / 

These latter two classes of warnings will be veriffed as temperature- 
fall warnings, separate from the cold-wave warnirvs. 

A warning of a temperature-fall equal to 20°S' more in 24 hours 
will be considered verified when the fall occurring 24 hours after the 
warning is 16° or greater. 

In the case of temperature-fall warnings of 10',^^or more, where the 
temperature is below 32° the warnings will be considered verified when 
the fall in 24 hours after the warning is 10°, or greater. 

The percentage of verification of cold-wave signals for each month 
(or year) will be obtained by dividing the number of cold-wave signals 
justified, less one-fourth of those ordered late during the month, by the 
whole number of cold- wave signals displayed during the same time. For 
the information of the Chief Signal Officer a further percentage will be 
computed in a similar manner wherein the division is further increased 
by one-half the number of cold waves occurAhgVithout the display of 
signals. 

III. — In the state of Florida, and in a strip of country one hundred 
miles wide from the Gulf coast, in the states of Alabama, Mississippi| 
Louisiana, and Texas, and along the Pacific coast, sudden changes of 
temperature will be announced in the general forecasts, and cold-wave 
warnings will be replaced by frost- warnings, and the flag (white with a 
black square in the centre) will be known as the frost- warning flag, 
and will be displayed whenever it is anticipated a damaging frost will 
occur. By a damaging frost is meant one that would be injurious to 
the principal crops or other material interests in the vicinity where 
the flag is displayed. This will vary in different sections. The same 
degree of cold, for instance, which might be disastrous to tobacco ia 
Kentucky might cause no damage whatever to growing crops in an- 
other section. 

At Signal Service stations outside of what is designated as the frost- 
warning district (Florida, the Gulf coast, and the Pacific coast) the cold- 
wave flag will be displayed as a frost-warning flag in the early autumn 
and late spring when the occurrence of a damaging frost is anticipated. 

IV. — ^In determining office standing from the above classes of pre- 
dictions, temperature-fall warnings will be given a weight of 1, and 
cold- wave warnings a weight of 2. 

v.— 'These instructions replace and supersede all previous orders on 
cold waves. 

The extract of above, heremth, will be pasted in the "General 
Instructions to Observers,'* &c., on page 88. [G. 0. 34, 1890.] 
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I. — Cold Waves. 

The display of the Signal Service cold-wave flag, white with a black 

square in the centre, is meant to forewarn of coming unusual falls in 

temperature independent of the diurnal range. The amount of fall 

the flag indicates will vary in different places ; exact and special infor- 

• mation on this point is always in the possession of the local observer. 

The falls in temperature to be considered are : 
Ist. The differences of temperature at corresponding hours of suc- 
cessive days, or at other hours on successive days when the 
differences are corrected for diurnal range of temperature. 
2d. The differences of the two minimum temperatures or the maxi- 
mum temperatures of succeeding days. 

In district No. 1, including the states of Minnesota, North and South 
Dakota, and Montana, the cold-wave flag will be displayed for a 
twenty-four hour fall in temperature exceeding 20° when the tem- 
perature goes below 82°. 

In district No. 2, including the territory of Wyoming, the states of 
Colorado, Kansas, Nebraska, Iowa, Missouri, Wisconsin, Illinois, 
Michigan, Indiana, Kentucky, Ohio, West Virginia, New York (ex- 
cept New York City and Long Island), western Pennsylvania, Ver- 
mont, New Hampshire, Massachusetts, Connecticut, Rhode Island, and 
Maine, the cold-wave flag will be displayed for a twenty-four hour fall 
in temperature exceeding 18° when the temperature goes below 34°. » 

In district No. 3, including New York City and Long Island, eastern 
Pennsylvania, the District of Columbia, the states of New Jersey, Dela- 
ware, Maryland, Virginia, North and South Carolina, Tennessee, 
Georgia, northern Alabama, northern Mississippi, northern Louisiana, 
the Indian Territory, Arkansas, and Texas (except a strip one hundred 
miles along the coast), the cold- wave flag will be displayed for twenty- 
four hour falls in temperature exceeding 16° when the temperature goes 
below 36°. 

In the above districts a severe cold wave will be considered one in 
which there occurs, over an area of about fifty thousand square miles 
in extent, limiting temperatures 6° lower than those by which the dis- 
play of a cold- wave signal can be justified. 

Cold-wave warnings will usually be for a period of twenty-four hours 
from the time of the map on which the warning is based, 8 a. m. or 8 
p. m., as the case may be. Warnings for greater periods than twenty- 
four hours will only be for very pronounced types of cold waves. 

In telegraphic messages to stations, giving warning of the approach 
of cold waves, the degree or point to which the minimum temperature 
is expected to fall will be stated. 

The percentage of verification of cold-wave signals for each month 
will be obtained by dividing the number of cold-wave signals justified 
during the month by the whole number of cold-wave signals displayed 
during the same time, and for the information of the Chief Signal Officer 
a further percentage will be obtained by adding one-half the number 
of severe cold waves occurring without the display of signals to the 
whole number of cold- wave signals displayed. 

Although cold-wave flags are displayed for twenty-four hours in 
advance of the cold wave, yet if the fall of temperature justifying the 
cold-wave signal occurs thirty-six hours after the time the flag is 
ordered, the signal will be considered verified. A signal continued 
and thus covering two successive days will not be considered as a 
new signal, but its success must depend on the first thirty-six hours. 

The extract of above, herewith, will be pasted in the ** General In- 
structions to Observers," &c., page 83. The paragraphs under the j 
heading *'Cold-wave signals," on pages 83 and 84, are a^mWe^l^'^'^S^^ 
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I. Heretofore whenever a cold-wave has been predicted for any of 
the stations an order similar to the following has been telegraphed to 
observers: ** Hoist cold-wave signal, temperature will fall about 15 to 
20 degrees by Monday morning," but in order to effect a saving in the 
telegraphic expenses and eliminate all explanatory words, the message 
will, or* and after February 1, 1893, be sent about as follows : "Cold- 
wave, 15 to 20 degrees Monday morning." Upon the receipt of such 
message the cold-wave flag will be hoisted at once, and the usual action 
taken to notify the stations receiving orders from observers. In repeat- 
ing the order to the regular Weather Bureau stations, the cut message 

will be used. In furnishing the information to the public and press it 

will be written out in full. 

The extracts of the above, herewith, will be inserted in the ** General 

Instructions to Observers," &c., opposite the paragraphs affected, on 

page 83. [Gen. Ins. No. 1, 1893.] 
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The ** blizzard '* flag aad ^* blizzard '' warning, prescribed for use in 
the States of North and South Dakota, Minnesota (except at Lake sta- 
tions), Iowa, Nebraska, and Wyoming, to indicate high winds, accom- 
panied by snow, with temperature below freezing, will henceforth be 
known as the storm flag and storm signal, respectively, in the States 
named, and the term ** blizzard " will not in any case be used in this 
connection. General Instructions No. 8, dated August 1, 1892, is 
amended accordingly, but will in other respects remain in force. Lo- 
cal forecast officials and observers will send prompt notificaMon of 
this change of name to all concerned. 

The above, which is promulgated for observance at this office and at 
the stations in the section referred to, will be inserted in the ** General 
Instructions to Observers," to face page 83.— [Gen. Ins. No. 9, 1892.] 
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It is believed that the usefoln^qQ t^f *\.;» 
.•ncreased in northwestern SeTrtL t uToTr"- '^ 7^'*"^ 
proach of the storm called a "bUzzard "Th., ■ TT"^ °* '^^ "P" 

24 hours in advance of the eZZi J^ ''•'^'"6 t" »»« usually at least 
playmen, will, upon receipt of a "bW^^ ^ ^^-^"^ ^ ^^^ 



II. In the case of cold-wave signals ordered from this office, when, 
in the opinion of the observer, it is evident that the lowest temperature 
has occurred at or before the time of the receipt of the order, the flag 
will not be hoisted; but a telegram will be sent, notifying this office of 
that fact. Observers are also authorized to lower the cold-wave signal 
as soon as, in their opinion, the lowest temperature has been reached. 

The extracts of the above, herewith, will be inserted in the ** General 
Instructions to Observers," &c., opposite the paragraphs affected, on 
page 83. [Gen. Ins. No. 2, 1893.] 
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Other points having telegraphic commanication, and where they will 
benefit agricultural and commercial interests. 

Theindicationsfor the display of these signals are issued by the Chief 
Signal Officer, and cover the State, or portion thereof, in which the 
point of display is situated. 

Applications of public carriers or corporations, town governments or 
individuals, who will agree to furnish the flags, display the signals for 
the benefit of the public, and render the prescribed monthly report pro- 
vided daily indications are furnished them at Government expense, will 
receive favorable consideration by the Chief Signal Officer if the means 
at his disposal will permit and the information is not already furnished 
the locality of the applicant. 

For further information concerning the weather and temperature sig- 
nals see Signal Office circular of February 1, 1887. 

Seepages - 



See Signal Office General Orders . 



Note. — These instructions will be kept complete to date by entering in the blank 
lines of the proper clanse the numbers and series of all circulars and orders which in 
aojmannermodify them. 

Cold-'wave signals. — By the term " cold yravo'^ is understood a sud- 
den and decided fall in temperature, as when the temperature falls 
from fifteen to thirty degrees, or more, within a very short time. 

Oa many occasions the unexpected arrival of these ^sudden changes 
iu temperature has proved very disastrous to the interests of persons 
engaged in agriculture and stock-farming, shippers of perishable goods, 
manufacturers, railroad and canal companies, merchants, cotton planters, 
and others, and the purpose of the Chief Signal Officer in sending out 
these warnings is that persons engaged in ail industries liable to be 
affected by cold weather, or sudden changes in temperature, may be 
enabled to take the precautions necessary to protect their interests, by 
being informed in ample time of coming cold waves, which it is possible 
for the service to predict with accuracy. 

When it is expected that the temi>erature will fall suddenly fifteen 
degrees, or more, in any section of the country, the cold-wave warning 
wiU be telegraphed to selected stations from twenty-four to forty-eight 
hours in advance, at which the cold-wave flags will be hoisted, in order 
:hat the public may be fully warned. The information is also sent by 
nail, telephone, or telegraph, whenever practicable, to all towns and 
•ailroad stations in the vicinity of the Signal Service stations display- 
ng the signal. ^ 

For further information concerning the detailed manner of ordering, 
loisting, and rendering reports of cold-wave signals, see instructions 



Digitized by 



Google 



official dutt«n '*"'"' '^" "°* absent themselves from their 

a time excl T""'"' '''*'°"^ ^"^ "«>'« than twenty-four hours at 
Ocin!! ?« ^"""P" *"*''°"'y fro-" the Chief Signal Officer. 

duS malh! ""'■'"^ f'^""^^' «° "« °°' to i»<«rfe^ -^th station 
themselv J Z,^ I observers to their assistants, or be taken by 

StItTon Z' ° 'T'^ '^' "^^^ """it, and will be recorded in the 

TWsTndi ""^ °°**'^ '" *••« "•'^tracts forwarded to this office, 

continuitv Sr/' ^'""l^ ^^ '^' ^^ief Signal Officer, in view of the 
on 8unH»x,= i! 1-^'*° ''° ' *° P^"°'t opportunity for rest and recreation 
the Driv,ri ?^^' ""•* "^ ""•'h other times as may be desired, but 

wuho'utd:Smrto^LSdtt^"^ ^"'^^" ''°' '^'^'°"' ^' 

Officer7o''r'wvi''''fT'°° "" *" P^«««"'^'l fo^"" to the Chief Signal 
cant will stl!!?). . ?"'^ ^°' """'^ than twenty-fonr hours, the appU- 
four h" /at: :« r °'"! -absence with leave- (ino^ud^, twe'V 
The ext^r f 1. ''^ '""^ """'^"t c<rf««tor year. 

Instructions to Observers '"L**"*^*' 1!' \' ^''^ '° ** " ^'''''^' 
fCf- 0-, 18, 1888 •) ' **'•' opposite the first paragraph on page 85. 

lines of the ptbp^|tt|^^^B^^HMB^^^^^^^^^^^^^H^^^ 
any manner modify toU^HB^ 

• rf the Chtef Signal Officer that 
,„ .he rtt«ntion ot we absented them- 

-'•■•■" '" Tlrltionsforpe^o^ *'^c«nt«ne4 in paragraph I. 
CwT^ni Oftie'* ^''- ^^ ^ g^ion to report, 

^Tr'-"^^ ^^^^ anya-^^'X^rtstoben^adebytele. 
--••^•-•-^t*::it.:^--*''SrTSe*ayn^-«^>t that time, 
n.,.h ..r l.-t'*;,'^J„^ ku ^'•^'"•r^o Uto be Mly informed as to 
•'" ''^^J^rJ..- u.hU a^i^'-f^^ theob^rver coaUmplatesgo.B^^ 
, '» ■•^T b>^ • f .b«>>««' * u be leave" his sUtion. 

,v ,-.,----* 'Xritv under wb.ch^ ^„be p,rted in the "General 
»,.i al.. the a ' ; ^^.. *^«-*JV,, the fi«tp«.«raph on p^e 
^' '*^.'.Ur.en.- k-'^^ Order. No. 18 (paragraph I), 
*""^?;:^h the e,t«ct^f o 
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See Signal Office General Orders 



Te^^^ These instructions will be kept complete to date by eutering in the blank 
lines of' the proper clause the numbers and series of all orders which m any mauDer 
modify them. 



Digitized by 



Google 



The second paragraph on page 86, '* General Instructions to Ob- 
servers,'* &c., is amended to read — 

Dates of departure upon furlough or leave, and of return from 
SAME, TO BE REPORTED.— Whenever an observer is granted a furlough, or 
leave of absence, he will, immediately before departure, report the date 
upon which he will take advantage of such furlough, or leave of absence, 
and upon return to duty from the same, he will at once report the dates 
between which he was absent from the station, and give the authority 
therefor. In case of absence under proper authority on account of 
sickness he will also state the nature of the same. 
[2019, Sig., 1888.] [G. 0. 22, 1888.] 
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Every observer will be held responsible for the thorough aud com- 
)iete police of his station. Whenever a janitor is authorized he will be 
equired to do this work. In all other cases a contract will be made for 
his cleaning, preferably by women, at the least practicable cost. 

Discharges.— The Secretary of War has power to grant discharges, 
rhich the Chief Signal Officer will recommend when applied for on 
iroper grounds and at times when no special injury to the service would 
esult therefrom ; but as a rule, no application for discharge will be 
avorably entertained until after two years of faithful service. 

Observers relieved from charge of station. — Whenever an ob- 
erver is relieved from duty in charge of a station, he will, before leav- 
Qg, inform his successor of the location of all map frames, bulletin >. 
boards, and other Government property for which he is responsible. -<^<^ 
le will also introduce the new observer personally to the members of . 
h^ meteorological committee and members of the various commercial'*^ ^ 
lodies, aud give him such information as will enable him to intelligently/jpf// Al*-t 
lischarge the duties of the station. y ,^ 

A written statement t^at the provisions of the foregoing paragraph^ '^^^^^ ^ 
lave been complied with will be made by both observers. ^^^ -^^ 

Observers assuming charge of station, duties of. — When an T ^ 
fbserver is relieved from charge of a station his successor will, imme- (^,7^, Z^- 
liately upon assuming charge and before the departure of his pi edeces- 

a^ examine the station records, and if they are not found complete to 

,te, he will report the fact by telegraph and direct his predecessor to 
ait further orders. Should the failure to keep the records up to date 
due to willful neglect of duty, the person responsible will be brought 
trial, or such other action taken as the interests of the service may 
uire. 

When an observer arrives at a station he will examine all letters and 
hstructions on tile, that he may become acquainted with the instructions 
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which have been given to the station, and familiarize himself with its 
workings. 

Contracting debts. — The contracting of debts by members of the 
Signal Corps is strictly forbidden^ and those who violate this order will 
be summarily dealt with. As a rule, the Chief Signal Ofllcer will cod- 
sider the incurring of debts by aiy member of the Signal Corps beyond 
his means as evidence that such man's usefulness to the service is sub- 
stantially destroyed. 

During the absence of the observer in charge upon ofQcial business 
the observer next in rank will assnnMitfkH|||||[|^the station until his 

* "» ■ """ — ^— ■'■ ^ '- ' ^ lal Officer. 

it of the Government 

11. Local forecast officials and observi 0d. tO the Chief Signal 

poning errors in telegraphic reports, o It a representative in 

any of the station duties, will, in each i I- 

person responsible therefor. trors detected in 8ta- 

The extracts of the above, herewith, v pformation and guid- 
Instructions to Observers," &c., oppo; 
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six months will be 

. ^ ^^ .,- * ^ > ^ «« vsx«vmo9 mnavL it* vnt9 iiw w* uvi|iu«»i8 aud privatBs their 
\ names will be removed from the list for promotion. 

3. An observer censured twice in any year will be reduced in rank. 

OflELcial data for courts of law and priirate use.— The Unit(3^ 
States Supreme Court has decided (caseof Evanston v. Gunn, October, 
1878), that the record kept by a person employed in the Signal Serv- 
ice of the United States, whose public duty it is to record truly the facts 
therein stated, is competent evidence of such facts. Observers of tlie 
Signal Service must bear in mind that the records which they keep are 
a part of the records of the War Department, and that by law they are 
in the custody of the Secretary of War; that they are not open to un- 
authorized inspection, nor are observers to produce them in the courts, 
upon subpoenas, without authority of the War Department. 

Observers will inform applicants that duly certified copies are always 
furnished when necessary for legal purposes. 

Section 882, Revised Statutes of the United States, 1878, provides that 
"copies of any books, records, papers, or documents in any of the Ex- 
eciitive Departments, authenticated under the seals of such Depa^^ 
ments, respectively, shall be admitted in evidence equally with the origi- 
nals thereof.^ 

Subpoenas, how to be obeyed. — ^The work of meteorological obser 
vations must be made at fixed hours, and the reports, to be of value, 
must make up a continuous series ; therefore* observers will make a 
respectful return to any subpo&nas demanding the production of their 
station record^, that such records belong to the War Department and 
cannot be produced without the authority of the Secretary of War, and a 
list of the data required by the subpoena will be obtained and forwarded, 
that authenticated copies of the records may be immediately supplied, 
as provided by the statute. 

Observers, Signal Service, will obey a subpoena duces tecum for me- 
teorological records under the following conditions, and no other: 

First. That the production of such records in court shall not be made 
when by so doing any regular observation or other important oflBcia 
duty devolving upon the observer will thereby be prevented. 
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To better subserve the public interests by preventing delay in supplying meteoro- 
logical data to applicants, the observers of this service are authorized to furnish (without 
official certificate as to correctness) such copies or extracts from their station records 
relating to weather information as may not require a legal certificate under the seal of 
the War Department, or interfere with their regular station duties. Great care must 
be taken as regards the accuracy of the data furnished, and copies will in all cases be 
fnrwii.rflA<i t.n fh\si nfflno w\ih additinnal flnnnt9tinnB ■hnminflt dntn namn nnd nddwnnn nf 



Insert in ** General Instructions to Observers of the Signal Service,'* to face page 87. 
[G. O. 4, 1888.] 
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III. The reprehensible practice which has grown up in the Signal 
Service, of observers calling upon each other for meteorological data, 
the preparation of which entails additional and often unnecessary work, 
will be discontinued, except in the case of daily maps or other easily 
duplicated matter. 

The routine work and special duties of each station are understood 
and controlled only by the central office, hence requests from observers 
for data, which, from the standpoint of an isolated observer appear per- 
fectly proper, often entail hardship upon the observer to whom they are 
addressed. There is a special division of the central office organized for 
the purpose of compiling and arranging meteorolgoical data collected 
by the Signal Service, so that it may be furnished promptly and with a 
far less expenditure of time and labor than is possible at stations. Ob- 
servers, therefore, when in need of such data, either for themselves or 
for the public, which will require above an hour's labor to prepare, will, 
unless the matter be urgent ^ refer the request to this office for com- 
pliance, and inform the applicant of their action. 

In order that the central office may be kept fully acquainted with the 
wants of the public, a record will henceforth be kept of all meteorologi- 
cal data furnished on verbal or written application which necessitate 
memoranda or tables by the observer or by the applicant, and a note of 
the same, showing date, name of applicant, and nature of data, will be 
entered in the annual report of station, Form No. 1029-Met'l. 

Written communications soliciting extended meteorological data will 
also be forwarded to Washington City with a copy of the information 
furnished, as heretofore. 

The extract of the above, herewith, will be pasted in the '* General 
Instructions to Observers," &c., opposite the paragraph relative to data 
on page 87. [G. 0. No. 8, 1891.] 

""7 ' <• till* Siffnal Service from this 

P^^Hctions received by o^Z-^^X,.r. of the officij 
nffice or any other source, wiU be °? .., ^^t be disposed of with- 
"p^^rsofthLtation. T^-^^^— ^S^a rigid 'respo-f^^ 
out proper authority. O^jservers will w ^eportof pub- 

r^'uchbooks, and will accou^tj^rthe^o^^^^^^ „. 

^^-r rXrtrr^Ili^'nrreceived by an observer w^l be 
Tn rraSat^ld^ aneg^^of d.^. ^^ ^^ . ^„^^ 

The extract of the above /.-e«^«^J^ ^paragraph concermng 
Instructions to Observers &c o^p ^^^^ 
publications on page 87. L^- " 
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Second. That a regularly authorized attorney shall file a certificate 
setting forth that the delay necessary to obtain a certified transcript 
from the War Department will work Injustice to his client in the case in 
question ; said certificate (which the observer will transmit at once for 
file) to be in the following form : 

CKRTIFICATB OF ATTORNEY. 

(Place) - 



(Date) - 



The undersigned, being an attorney in good standing, and having been daly author- 
ized to act in the case of vs. , does hereby certify that the 

delay necessary to obtain from the Secretary of War a certified transcript of the me- 
teorological observations made at j , on the day of , 188-, would 

work an injustice to the client whom he represents; and further, that such injustice 
would be obviated by the production of the meteorological records under the subpoena 
duces tecum with which you have been served. 

To . ' 

, Signal Corps, 

The attention of observers is especially called to the fact that these 
supplemental instructions apply only to the conditions named above, and 
that such records will not be produced unless the original application 
by the attorney for the data in question shall be made at so late a date 
as to preclude the possibility of obtaining a certified transcript from the 
War Department. 

Data, request for. — Whenever an observer is requested to furnish 
(lata from his station records for the use of any person or persons not 
connected with the Signal Service, he will prepare the data and forward 
tbe same to the oflSce of the Chief Signal Officer for examination and 
approval, stating in his letter of transmittal to whom they are to be 
given and (if known to him) for what use they are required. After ex- 
amination the data will be returned, and will then be forwarded by the 
observer to the person making the request. 

The above instructions will not be followed in cases in which data are . 
requested for publication in regular daily or weekly papers, or where 
persons desire the data for immediate use and the delay in transmitting 
would be detrimental to their interests. 

Compiling of data not obligatory. — The Chief Signal Officer does 
not make it obligatory upon observers to compile official data for any 
one who may request them. If the data are to be used in the interests 
of the public, and can be prepared in a reasonable time, they should 
be furnished. In other cases the applicant should be asked to reduce 
his request to writing and forward it to the Chief Signal Officer, when 
the necessary action will be taken. 

Purchase of Signal Service instruments or publications. — ^Per- 
sons desiring to purchase meteorological instruments or publications 
will be referred to the price-list published in the Monthly Weather 
Beview. All communications in reference thereto, whether containing 
money or not, must be forwarded for action, and payment must in all 
cases be made in advance, and the money, check, or money order sent 
direct to the property and disbursing officer of the Signal Service, 
Washington, D. C. 

BOOKS OP BEOOBB. 



Original Record of Observations. 
Daily Journal. 
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Monthly Meteorological Becord. 

Becord of Letters Sent. 

Becord of Letters Keceived Index. 

Becord of Station Expenses. 

Becord of Wiud Signals. 

Becord of Weather Signals. 

Becord of Cold-wave Signals. 

Becord of Biver Observations. 

All books of record will have the fiaine of the station to which they 
belong plainly written on the fly-leaf, and they will be oarefally pro- 
tected from injury or defacement. Those not in use will be carefully 
filed. 

Each completed record book will be marked on its back in bold fig- 
ures with the number it makes in the series to which it belongs. The 
books will be numbered in the order of their dates. 

INSTRUCTIONS TO ASSISTANT OBSBEVEES. 

At all stations where there is an assistant on duty the observer in 
charge will give especial attention to his instruction in the theory as 
well as the practice of meteorology, signaling, and telegraphy. 

Assistants who have not received instructions.— If the assistant 
has received no previous instruction in the duties of station work, or 
has not completed the prescribed course, he will be thoroughly in- 
structed in the manner of taking, recording, and enciphering observa- 
tions, but will not be allowed to take a regular observation until he is 
considered competent to do so. 

He will be held atstudy,instruction,andpractice(includingone hour's 
recitation) not less than six hours each day (except Sundays and holi- 
days). 

Eecitations from one of the following named text-books will be made, * 
using them in the order named : (1) General Instructions to Observers 
of the Signal Service, (2) Loomis's Treatise on Meteorology, (3) Pope's 
• Telegraphy, (4) Manual of Military Signaling, (5) general orders and 
circulars of this service. 

Besides the course of instruction in the text-books, the assistant will 
practice visual and sound signaling on alternate days, one hour each 
day, in the Army and Navy Signal Code, by use of a wand, and one 
hour each day in the Morse telegraph code, by use of an electric circuit 
with key and sounder. 

Proficiency in signaling will be attained when the student is able to 
receive fifteen words per minute by sound and ten words per minute by 
sight. 

A monthly written report will be made to the Chief Signal Officer of 
these daily recitations, giving (1) the name of text-book, (2) the num- 
ber of pages completed each day, (3) the test at the end of each week 
in visual and sound signals, (4) other instructions given concerning rou- 
tine duties, and (5) the character of the recitations. This report will 
continue to be made monthly until, in the opinion of the observer in 
charge, the assistant is qualified to perform all station duties. 

At the end of two months a special report will be made to the Chief 
Signal Officer, stating whether or not, in the observer's opinion, the as- 
sistant has shown such a degree of proficiency as will warrant his re- 
tention in the service. 

After an assistant has once passed through the course of instruction 
described above and has been promoted to the grade of first class pri- 
vate, the recitations and practice will be discontinued^ but observers in 
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porary, that is, only during the sickness, disability, or authorized ab- 
sence of the observer, and this office will be informed by telegraph in 
advance of the circumstances necessitating the employment and the 
probable cost. This civilian assistant will be paid at the rate of com- 



IDEP'I Of ACIIICULTUBEJ 

WEATHER BUREAU. I 



nut uioubiuiMHi, ovLz eacu Class is to De unaerstooa as mcinding tne otnce 
publications appropriate to it. The general arrangement in each class 
is from the elementary to the more advanced. The best works in Ger- 
man and French are included for those who read these languages. 
Works preceded by a ( • ) are out of print, but can be purchased from 
dealers in second-hand books : 

General treatises, 

Deschanel, A. P. Elementary treatise on natural philosophy, translated and ed- 
ued by J. D. Everett. 6 ed. New York, 1883. S^. xxi v, 115b p. 

i^oomis, E. 'Treatise on meteorology. New York, 1868. 8^. viii, 305 p., 3 pi. (Re- 
prints to 1882.) 

^jott, R. H. Elementary meteorology. 2 od. London, 1883. 8°. xii, 403 p. 

-Hodern meteorology. London, 1879. 8°. xii, 188 p., 2 pi. 

*lammarion, C. The atmosphere. Translated from the French. Edited by James 
Glaisher. New York, 1873. 1. 8°. 453 p., Ulna. (Popular.) 

«6cla8, E. The ocean, atmosphere, and life. New York, 1873. 8°. 534 p., 27 901. 
^aps., illus. (Popular. New edition now in press.) ^ t 

Digitized by VjOOQ IC 



90 

£noyolop8Bdia britannica. 9 ed. Articles on : Atlantic Oceaa ; atmosphere ; barom 
eter y climate ; evaporation ; meteorology. 

* Blanford, H. Indian meteorologist's vade-mecnm. Instrnctions. Meteorology 
India. Tables. Calcutta, 1876-1877. 3 pts. 1.8^. 95. 185, 81 p. 

* Bacban, A. Handy book of meteorology. 2 ed. Edinburg and London, 1867. 8^ 

X, 371 p., 6 pi. 
Mohn, H. Grundziige der Meteorologie. 3 Aaflage. Berlin, 1883. 8^. xii,359p., Ij 

pi. 
Same. Les ph^nom^nes de Fatmosphere, tradnit par Decaudin-Labesse 

Paris, 1884. 8°. Ixiii, 487 p., 24 ch., illa^. 
Bebber, W. J. van. Handbuch der ausUbende Witternngskonde. Stuttgart, 1885, 

1H86. 2 pts. 1.80. X, 392; X, 503 p., pis. 

* Schmid, E. E. Lehrbnch der Meteorologie. Leipzig, 1860. 8^. Atlas 4^ obi. 



Inatrumenta and methods. 

Scott, R. H. Instructions in the use^of meteorological instruments. London, 1875. 

8°. 118 p. 
Canada, meteorological service. Instructions to observers. Toronto, 1878. 8P. xvii, 

190 p., 4 pi. 
Blauford, H. Vade-mecum. Instructions. See under general treatises. - 

Dynamic meteorology, 

Davis, W. M. Whirlwinds, cyclones, and tornadoes. Boston, 1884. 24°. 90 p. 
Kosser, W. H. The law of storms, considered practically. London, 1876. 8°. 112 p. 
•Espy, J. P. Philosophy of storms. Boston, 1841. 8^. xl, 552 p. 

* . Fourth meteorological report. 34 Cong., 3 sess. Senate ex. doc. No. 

65. Washington, 1857. 4° obi. 240 p. 28 ch., 12 pi. 

* Dove, H. W. Law of <»torms. Translated by K. H. Scott. London, 1862. 8^. xii, 

324 p. 
Loomis, E. Contributions to meteorology, Nos. 1-21. [New Haven, 1874-1885.] 21 

papers, 8°. (From Amer. journ. sci.. New Haven, viii, 1874-xxx, 1885.) 
Ley, C. Laws of the winds prevailing in western Eurox>e. London, 1872. 8^. 164 

p., 27 pi. 

* Coffin, J. H. Winds of the globe. Smithsonian contributions, No. 263. Washing- 

ton, 1875. 40. XXV, 756 p., 26 pi. 
•Ferrel, W. Meteorological researches. Part 1. On the mechanics and general 

motions of the atmosphere. Part 2. On cyclones, tornadoes, and water-spoats. 

Washington, 1877, 1880. 2 pts. 4°. 43 p. ; 95 p., 6 pi. (From U. S. Coast Survey 

Report, 1875, 1878.) 
Guldberg, C. M., and Mohn, H. Etudes sur les raonvements de Fatmosph^re. Chris- 

tiania, 1876, 1880. 2 pts. 4^. 39 p., 4 pi. ; 53 p. 
Sprung, A. Lehrbuch der Meteorologie. Hamburg, 1885. . 8°. xii, 407 p., 17 pi. 

Climate and phyeical geography. 

* Blodget, L. Climatalogy of the United States. Philadelphia, 1857. 1. 8°. xvi, 

536 p., 13 ch. 
Young, J. Physical geography. Putnam's advanced science series. New York 

[1873]. 120. 368 p. 
R6clu8, E. The earth. New York, 1871. 8©. ix, 567 p., 23 col. maps. (Popular.) 
Haughton, S. Six lectures on physical geography. Dublin, London, 18a0. 8°. x, 

386 p. 
Hann, J. Handbuch der Klimatologie. Stuttgart, 1883. 8°. x, 764 p., chs. 
Woeikof , A. I. Die Klimate der Erde. Theil i, ii. Jena, 1887. 2 v. 8*^. xxiii, 396 

p.; 422 p., 23 pi. 
Supan, A. Grundziige der physischen Erdkunde. Leipzig, 1884. 8°. -xi, 492 p., 20 

pi. 

Weather predictions. 

Ley C. Aids to the study and forecast of weather. London, 1880. 8°. 38 p., 2 pi. 
Abercromby, R. Principles of forecasting by meaos of weather charts. London, 1385. 

8°. viii, 123 p. 
Scott, R. H. Weather charts and storm warnings. London, 1876. 8^. vi, 158 p., 

chs. 
Radau, R. La meteorologie nouvelle et la prdvislon du temps. Paris, 1883. 12^> 

119 p. 
Bebber, W. J. van. Handbuch. Theil ii. See under general treatises. 
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PeriodicaU. 

American meteorological journal, i-iii. Detroit, 1884-1885. Ann Arbor, 1885-1887. 
3 V. ' 8°. (Monthly. Subscription, |2 a year.) 

Meteorologische Zeitschrift. i-iv. Berlin, 1884-1887. 4 v. 1.8^. (Monthly. Sub- 
scription $4 a year. 
In addition to the above, the Contributions and Annual reports of the Smithsonian 

Institution, American journal of science. Science, Kansas City review, Proceedings of 

the American association, and the Proceedings of the American philosophical society, 

contain papers of special value to the American student. 

Books of reference. — ^The following books of reference are, as a rale, 
farui8bed for station ase : 

Guyot's Meteorological Tables ; ' Buchan's Handy Book of Meteorology ; Loomis's 
Treatise on Meteorology ; Myer's Manual of Signals ; Piddington^s Horn Book ; Manual 
of Military Telegraphy ; Annual Reports of the Chief Signal Officer ; Practical Use of 
Meteorological Reports and Weather Maps ; General Instructions to Observers, Sig- 
nal Service; Smithsonian Directions for Meteorological Observations ; Daily Bulletin 
(Synopses, Indications, and Facts) : Pope's Telegraphy ; Holy Bible ; Webster's Count- 
ing House and Family Dictionary ; International Code of Signals ; Professional Papers, 
issued by the Signal Service ; Signal Service Notes, issued by the Signal Service ; 
Monthly Weather Review, issued by the Signal Service. 

When copies of reports or other books are sent to stations for dis- 
tribution, preference must be given to the members of the meteorological 
committees, to public libraries, educational institutions, and scientists. 
One copy of each report or booh received must be Jcept permanently in the 
office for reference. 

All persons connected with the Signal Service are invited to furnish, 
for the benefit of the service, the results of investigations in meteor- 
ology. These contributions should treat of subjects germane to the 
work of the service, and when not published their return will be con- 
sidered, on application. 

INSTRUCTIONS FOR OONDUOTINa OORRESPONDENOE AND KEEPING 

RECORDS THEREOF AT STATIONS OF THE SIGNaA SERVICE. 

« 

All correspohdence at a station, or oflSce, is comprehended within the 
terms " letters received ^ and " letters sent." 

Letters received. — " Letters received" is the official designation of 
written or printed communications coming into any office or station 
relating to the business of the bureau, office, or station. They may be 
formal letters, memoranda, telegrams (except the regular cipher re- 
ports), unofficial or informal communications upon official subjects 
which need to be recorded to complete the written history of any busi- 
ness, memoranda made in the office of oral communications of which a 
record should be kept, and generally of all communications received to 
which reference may become necessary or desirable. All such com- 
munications received at a station will be carefully folded^ briefed, and 
numbered, action taken thereon and noted, and the papers then filed, as 
hereinafter explained. Below the brief on each communication will be 
noted, (18 concisely as possible, in red ink, the action which has been taken 
on the paper; for example, '' Answered May 3, '87, see L. S., page — ,'' 
or, in case of indications and signal orders received, " Copy furnished 

May 3, '87, to , &o., see L. S., page — ." When telegrams received 

are taken from their proper numbered places in the files to be sent to 
the office of the Chief Signal Offifeer, with " Report of messages sent 
and received," exact copies of the briefs will be made and put in their 
numbered places in the files. When a copy of such telegram is accessi- 
ble in the ^< letters sent" book (in cases where it has been repeated 
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to substations, &c.), a fall copy of brief need not be retained, but in- 
stead, on a slip headed with the file number, station, and year, reference 
will be made to the page of "letters sent" book where It can be found. 
When a communication is sent from the station by indorsement, a copy 
of the brief and of the indorsement will be made and retained in the proper 
place, according to number, in the file of " letters received,'' By these 
means the files of " letters received" will always be complete, contain- 
ing either each communication of the numbered series or a copy of its 
bri6f, indorsement, &c. At stations where the number of letters re- 
ceived is large (fifty or more mpnthly) they will be put up in packages, 
monthly, neatly covered with envelope paper, which will be marked on 
four separate lines, thus: "Letters Received;" "Boston, Mass.;" 
" Month of April, 1887 ; " " Numbers 1 to 55 ; " they will be so treated 
yearly at stations where the number received is not large, and on the 
yearly or December package will be stated, "The last letter received in 

188- was number ." 

' Letters Received Index. — A book, to be called Letters Received 
Index, will be furnished each station, in which will be entered, under 
the proper letter of the alphabet, the name of each person occurring, 
and of the subject referred to, in briefs or indorsements of "letters re- 
ceived," followed by the file number of the paper in which occurring; 
the names of persons and subjects to be written in black inJc^ and the 
numbers in black ink when they refer to the writer of the letter being 
indexed ; otherwise to be in red ink. Bach name will be entered once 
only, thus : Smith, John, 1, 5, 8 ; Thermometers, 3, 6, 10. The book 
Letters Received Index will be kept at the top of the file of " letters 
received," and at the close of each year will be placed at the top of, 
and fastened to, the package, with name of station and period covered 
by index neatly written on the top cover of the book. 

Folding communications. — In folding communications, those writ- 
ten on letter paper will be folded in three, and those on foolscap or 
legal-cap paper* in four equal folds, parallel with the ruling or top of 
the sheet. 

Briefing communications. — In briefing a communication, comnoienc- 
ing about one inch from the top of the first or " brief" fold, the name of 
place where written, the date, the official designation or name of writer 
(the surname to be written first, as Smithy John)^ and asynopsis of the con- 
tents or subject will be written; the name of place, date, name of writer, 
and parport, each to commence, in the order named, on a separate line. 
On the space (one inch) reserved at top of brief fold will be written the 
number to be given the letter, the name of station and year — thus : 91, 
Milwaukee, 1887 — ^in red ink; the brief to be in black ink, with number 
of inclosures thereto noted in red ink underneath. In briefing, every- 
thing of importance should appear with the utmost attainable brevity of 
expression, and the names of all persons occurring in the body of a let- 
ter must be given in full in the brief. A well-known city needs no State 
name affixed ; a writer is sufficiently described by the official designation 
under which he writes ; and dates, names, titles, offices, &c., not essen- 
tial should be omitted. Where the location of a person, office, or io'sti- 
tution is permanent or well known, or where location is of no importance 
whatever, the brief need only exhibit the date, the official designation 
of the writer (or his name), and the purport of the letter. Communica- 
tions from officials on subjects relatiilg to the business of their offices 
should not be briefed in their individual names, but either by their offi- 
cial titles or the names of the offices of which they are in charge or in 
which they are serving. Uniformity of plan is essential, beoause the 
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brief mast be sufficient for all the different offices to which the papef 
may gOy for the proper record and indexing of the commanicatioii in 
each of them. 

Observers will in all cases brief letters addressed or forwarded to 
the Chief Signal Officer, 

If a communication be received by telegraph, the word " Telegram ^ 
will be written in red ink immediately above the brief. 

Communicatian, covering all sides of a sheet, treatment o£ — 
If a communication cover all sides of a sheet, leaving no room for 
briefing or indorsing, or if the paper cannot be folded to the proper 
size, a half sheet of letter paper will be fastened to it, but in no case 
will any loose wrapper be placed around an official paper. Loose wrap- 
pers on which biiefs, indorsements, oi office marks have been placed by 
uersous. before the rec eipt of a communication at a station, will be se- 



ll. The third sentence of the paragraph commencing ''Letters Re- 
ceived Index," on page 92, '' General Instructions to Observers " &c 
IS modified to read as follows : ' •' 

The book ''Letters Received Index " will be used as long as it will 
last, even though it cover several years ; care being taken that through- 
out the mdex proper red-ink notes be made to show what numbers refer 
to the several years. The index books will be kept separately, and num- 
bered Volume 1, Volume 2, &c., commencing with the first one used at 
the station. The letters received, however, will be kept as at present 
directed, m separate packages for each year ; and on top of each yearly 
package will be placed a note "The index to these letters will be found 
m Letters Received Index, Volume ." 

The extract of th.e above, herewith, wQl be pasted in the "General In 
structions to Observers," &c., opposite the paragraph affected, page 92. 
[G. 0. No. 20, 1890.] 






the case whenever taken up for action ; notation to be made on the sub- 
sequent papers, that they are filed with the first communication upon 
the case, and on the first paper that the others are filed therewith. 

In references, " letters received " will be referred to by number, name 
of station, and year, and ''letters sent'^ by volume and page. 

Letters transmitting checks, how disposed of— Letters trans- 
mitting checks for pay, ^c, of observers, assistants, and others, will be 
carefully briefed, and then delivered to the person to whom they are ad- 
dressed, with note of the date of such delivery made on the copy of the 
brief, which will be retained on file. Observers personally receiving 
such letters will fill up and sign the receipt attached thereto and return 
them, retaining copy of brief on file, with note thereon of date of re- 
turn of original. 

Notations of the date or number of all letters, orders, circulars, mem- 
oranda, &c., will be placed on the papers based upon such communica- 
tions. ^ 

Letters from the Chief Signal OfiBcer will be replied to by letter, and 
not by indorsement, unless so ordered. 

A strict conformity to these instructions is enjoined^ and should an in- 
spector find that letters received at a station have not been briefed, &c., 
as prescribed by these instructions, for more than two days previous to 
his arrival, the neglect will be considered sufficient cause for the reduc- 
tion in rank of the observer in charge of such station. 
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^ Letters sent— ** Letters seuf is the official designation of all com- 
munications sent from a station or office similar in character to "letters 
received," as described.. Such communications will be recorded in full 
in the order of their dates, in the book of "Letters Sent," with the ex- 
A ception of indorsements on " letters received," which will be recorded 
^ C^ -as already explained. 

'^-^ '(^/,. Marginal references.— In the margin of the "Letters Sent^' book, 
/ i^ other than press-copy-book, the entry marks of any letter received or 
7 sent, relating to the letter being recorded, will be noted in red ink ; 
"letters received" being referred to by number, station, and year, and 
"letters sent," by volume and page. When a similar letter or telegram 
is sent to several addresses on the same date it will be recorded once 
only, and note will be made underneath, "Sent also to ." 

The word " telegram " will be written in red ink in the upper left-hand 
corner of the entry of telegram in " letters sent." 

Letter-press books, rules for using. — ^Upon the receipt at a station 
of a copying-press, book, dampener, &c., the written record of letters sent 
will be discontinued, and a memorandum made in the curf*ent book of 
"letters sent" of the date of such discontinuance, and that copies oiall 
subsequent letters will be found in letter-press copy-books. The latter 
will thenceforward be the only record kept of letters sent from the p^-^ 
tion, and will be indexed, &c., as hereinafter provided. 

The books will be neatly marked on the back with the nar 
station, nuihber of volume, and the dates between which it i- 
ord. 

A perfect copy of every letter must be obtained, and to do 
following directions will be observed : 

Use a good copying ink, such as Carter's. 

The directions for filling the dampener are printed on each 
taining it ; they must be strictly followed, except that any piect 
cloth may be used in place of a towel. 

To make a copy: Open the book, place the oil-board on the 
of a book, turn a leaf over on it, and roll the dampened cylinder ^he 

center of the book outward, toward the left until the sheet is th( . oughly 
damp. Once or twice rolling will be sufficient. Then take a sheet of 
blotting paper and gently press it on the sheet so as to remove any sur- 
plus water, remove the blotting sheet and place the letter to be copied 
f9»ce down upon the wetted sheet; on it place a sheet of blotting paper, 
close the book, and apply the press. Too much force is unnecessary, 
and is liable to break the press. 

When a letter fills two or more pages, one page should be copied at 
a time, and a sheet of oil-board, cut the- size of a sheet of the book, 
should be placed between the second and third pages while the first 
and fourth pages are being copied, and between the first and fourth 
pages while the eecond and third pages are being copied ; this is done 
to prevent "offsetting" and blurred letters. 

In copying a letter written upon a printed form the number of tbe 
form will be written on the upper left-hand corner of the first page, in 
copying ink, and a blank form should be pasted in front of each book. 
When the form has no number the blank should be pasted in front of 
the book, and a proper reference made on each press copy. 

The leaves of the book must in no case be torn out, but if spoiled in 
copying, a memorandum to that effect should be written across the face 
of the leaf so spoiled. 

Indexing — A yearly alphabetical index will be kept up from day to 
day for each record book of letters sent. Tbe index will contain the 
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l;rDes of all persons and things appearing in the record book and the 
LiDJects of the communications recorded therein, no name being entered 
ore than once. Following each name, in black ink, in aii index, will 
3pear the numbers of all communications received from or relating to 
le person or thing concerned (space being provided for the purpose); 
le numbers of the communications in which the name appears in the 
ody of the letter, and not as the writer, being distinguished by the use 
f red ink. In the indexes of letters sent, the numbers refer to the 
ages of the record book on which the communications are transcribed, 
rotations on letters received will be made in red. All names in brief^ 
nd indorsements, which require indexing, will be underlined in red. 
See example of indexing, &c., page 100). 

Sandi^mting and 'writmg xnateriaL — Handwriting in record books 
,iid on ofiQcial papers will be plain and of good size; flourishing and or- 
lamental writing are especially to be avoided. Proper names should 
blways be written with special care. 

No other writing fluids than good black and red inks will be sanc- 
ioned; and copying-ink will be used only when letter-press copies are 
>o be taken. 

Record books : 



Officers, iioii.«>mmi88ioned officers, and others in charge of stations 
^her special duties, will, in forwarding to to 

«^ to a foU understanding of the question at issue, and also make 
such recommendabons as wiU, in their estimation, best subserTaU 
mterests concerned. [2388, Sig., 1889.] ^^owrve aa 

^i!" ^*"f/*^^ »^^^«» ^^h, WiU be pasted opposite the para- 
f^'a NrS l^T'^ "^-"^ I-ructionstoTwrs:^?!:. 

service, uio wuAAv&vyuv^.*^) ^ — . 
from this oflBce. 

Letters on ofELcial subjects, how sent— All letters upon official 
subjects from persons in this service should be forwarded only through 
official channels. Bequests for changes of station, promotion, leave of 
absence, or indulgences are of this class, and if received through other 
channels they will be treated as if sent in violation of this order. 

All communications should be made as brief as possible without 
impairing the sense of the subject treated. 

All official communications (except those from the central office) re- 
ceived from any source, which in any manner affect the service or its 
official work, will be immediately forwarded for such action as may be 
considered necessary. Communications from substations (display, river, 
or cotton region, &c.) on routine matters are excepted. 

Communications will be written on the official size of letter paper, and, 
when for the central office, inclosed in an official envelope, and directed 
to the ''Chief Signal Officer of the Army, Washington, D. C.,'' and not 
to individual officers. 

Observers will write, in bold letters, in the lower left-hand corner of ^ ^f^y 
the envelope, if there are no special envelopes on hand, the words a. /!^ 
"Property," "Stations,'' "Records," or ^-Eeview," as the case may be, 7^ c^x^^ 
whenever mail is forwarded pertaining to the work of the divisions so ^v^^^^^ 
designated; but no letters will be inclosed in envelopes so marked for^. ^'- ^^p 
Becords or Stations Division. 
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ACatterB relating to different subjects not to be eubodiod in 
the same letter. — Observers will not embody in the same commnuica 
tioQ matters relating to different subjects. Gorrespond<^nce relating: to 
meteorological observations and general details of duty will be separate 
from that relating to property, commntation or pay vouchers, bills, or 
any particulars involving money or property accountability. Eacb sub- 
ject will be disposed of by a separate letter. 

Letters of transmittal will not be forwarded with meteorological 
forms. 

In acknowledging, state clearly contents of communication 
acknowledged. — In acknowledging the receipt of communications, 
and in all correspondence based upon letters received from the central 
office, observers will state clearly the nature of the contents of the com- 
muitication to which they reply, and will quote the reference marks, as 
indicated upon the letter received, and usually in the following form : 

In reply to your letter of the j [No. , P. D. (or Obs. or Sig., as the case 

may be), 188--], I have the honor, &c. 

When more than one letter on the same subject is written, each suc- 
ceeding letter must refer by date, &c.,.to the previous letter. All 
proper names will be given in full. 

Manuscript reports. — Observers in preparing manuscript reports, 
that do not partake of the nature of a letter, and which may be of 
general interest, will write them on paper of letter size, leaving a mar- 
gin of one and a half inches on left side of first page, right side of 
second, left side, of third page, and so on, so that the paper may be 
stitched in book form if considered advisable. 

Communications referred for report, how returned. — Communi- 
cations referred by the Chief Signal Officer to a station for report, &c., 
will be returned by indorsement ; copies of the briefs and report to be 
retained at the station. 

Indorsements will be written, successively, crosswise upon the folds 
of the communication, beginning with the second fold (the first fold 
being always reserved for briefing, noting action, &c.) — additional sheets 
being pasted on if required — and will be commenced (after name of 
station and date), " EespectfuUy returned," or " Eespectfnlly forward- 
ed," &c., as the case may be. At close of indorsements such words as 
'* Very respectfully," &c., required in subscribing to letters, will not be 
used, but the signature, rank, and corps only will be affixed. 

Reports and remarks of any considerable length may be written on 
separate letter-sheets and inclosed with the communication, which will 
then be indorsed /after name of station and date), " Respectfully re- 
turned to theChiei Signal Officer, Washington, D. C., with report called 
for inclosed," &c., and marked below indorsement, in red ink, ** One 
inclosure." 

Indorsements, as well as letters, addressed to public officers on the 
business of their offices, will designate them by their official titie and 
not by their individual names. 

Letters forwarding bills. — In letters forwarding bills, great care 
will be taken to specity the amount of each bill, with date upon which 
each item was contracted, and also to note the date of all payments 
under the brief of the letter containing the 'remittance. 

Communications from observers at military posts, how for- 
"war^ed. — Observers on duty at military x^osts will forward through the 
post commander such communications as relate specially to the admin- 
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istration of the post, or to any of the ofllcers or enlisted men on duty 
thereat. 

Observers, in signing official commnnications, bulletins, &c., will give 
their full name and add their actual military rank and corps. 

The words " Signal Corps" will be used when referring to the per- 
sannelj and "Signal Service '^ when referring to the service in general. 

Observers in reporting errors made at their stations will always give 
the name of the observer making them. 

The words *' Official Business," when not printed, will be written on 
the upper left-hand comer of envelopes. 

Copies of papers, as well as originals, will be written on both sides 
of the paper used, unless it is intended to take a press-copy, or it is 
probable that the matter contained therein is to be printed. 

Half sheets of paper will be used in all cases in which letters are com- 
pleted on the first page. When more than one page is required a whole 
sheet -will be used, so that the last page may be free from writing for 
the purpose of briefing, indorsing, &c. When more than one sheet is 
used, each sheet will be numbered in the upper right-hand comer. 

The stationery, &c., furnished stations will not be used foi* corre- 
spondence of a private or unofficial character. 

Greneral orders and circulars, how filed.— -General orders and cir- 
culars will be pasted in Shipman's files, furnished for the purpose. In 
beginning a new year observers must be careful to ascertain that there 
are sufficient stubs remaining to contain all the orders and circulars for 
the year, which can be approximated. If it is thought that there are 
not sufficient stubs a new file will be used, as it is very objectionable 
to have the orders and circulars for one year in two books. General 
orders and circulars will be marked, in red ink, at the bottom of the first 
page, with the name of station and date of receipt. Special orders will 
be briefed and acted on as other *' letters received.'' 

Greneral orders and circulars not to be acknowledged.— The re- 
ceipt of Oeneral Orders,' Circulars^ and Circular Letters will not be 
acknowledged, but an entry will be made in the Abstract of Journal, 
on the last day of each mouth, giving the number of the latest General 
Order and Circular, and the date of all Circular Letters received during 
the month; in same entry request will be made for any numbers of the 
series of Orders and Circulars which may be missing, except those not 
for general distribution. An order or circular which is not intended for 
general distribution will be so announced at the foot of the next succeed- 
ing order or circular. 

Explanation of the manner of briefing letters.^— The following ex- 
amples illustrate the manner of briefing letters received and treatment 
of inclosures : 

EXAMPLE A. 

Signal Office, War Department, 

Washington City, April 12, 1887. 
Sergeant John Smtth, 

Signal Corps, Milwaukee, Wis,: 
Sir : Inclosed herewith is a copy of a letter from Mr. Louis Decker, requesting that 
the 7 a.m.map be furnished daily to Mr. James R. Stone, Racine, Wis., to be dis- 
played for the benefit of the public. I am directed by the Chief Signal Officer to in- 
struct you to place Mr. Stone's name upon your list and furnish him the map reg- 
ularly. Report your action. 

Very respectfully, your obedient servant, 

JOHN JONES, 
Second JAeuienantf Signal Citrps. 

3106 S S 7 
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The following shows the brief, marks, &o,j which shoald be placed! 
first, or brief, fold of the foregoing letter : 



*94. Milwaukee, 1887. 



Washington, April 12, 1887. 
Chief Signal Officer, 

by 
Jones, Lient. John. 



Directs a. m. map be fnrnished daily 
to Mr, J. B, Stone, Racine, Wis., as re- 
quested by Mr. Loui$ Decker. 



*(One inclosnre.) 
* See L. 8., Volume 1, page 59. 



•Received, Milwaukee, April 19, 1887. 



All office-marks (those marked with asterisk) in red ink; brief in 
black ink. ''L. S., Vol. 1, page 59," refers to letter subsequently writ- 
ten in regard to this map. 



INCLOSURE TO EXAMPLE A. 



(Copy.) 



Milwaukee, Wis., April 9, 1867. 
To the Chief Signal Officer, Washingtony D. C. : 

Sir : I have the honor to request that the observer in charge of the station in this 
city be directed to furnish the a. m. map daily to Mr. James B. Stone, Racine, WiS" 
to be displayed for the benei&t of the public. 
Respectfully, yours. 

LOUIS DECKEB. 

This letter, as an indosure to the example immediately precediDg* 
should bear the following marks only : 




Note. — If there were other inclosures, they should be marked ^. Milwaukee, l^'^ 
•fy. Milwaukee, 18cJ7, &c. 



' Red ink. 
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EXAMPLE B, 

Signal Office, War DepartbierT; 

WaskingUm City, April 12, 1887. 
erg^eant John Smith, 

Signal Carps, Milwaukee, Wis.: 
Sir : I am directed by the Chief Signal Officer to inform ybn that one stylas dropped 
y yo^ from your property return for first quarter, 1887, must be taken up until in- 
pected and condemned by proper authority. You will make the necessary correc- 
ion in the retained property return for that quarter. 
Very respectfully, your obedient servant, 

ROBT. CEAIG, 
First Lieut,, Fourth ArUllerjf, P. #• D. Officer. 

This letter should be briefed^ &c., as follows : 



90. Milwaukee, 1887. 



Washington, April 12, 1887. 
Chief Signal Officer, 

by 

Craig, Lieut. Eobt. 

P. &D. Officer. 



Directs that one stylus dropped from 
return for tirst quarter, 1887, be taken up 
until inspected, &.C., and that retained 
copy be corrected. 



* Received, Milwaukee, April 15, 1887. 



The following illustration of the mode of eirtering "Letters sent^ 
will show the manner in which the several notes are made : 

Signal Service, Office of the Observer, 

Milwaukee, Wis,, May 3, 1887. 
ITo THE Chief Signal Officer, 
• 94 Milwaukee, Washington, D, C, : 

1887. Sir : I have the honor to report that I am verbally informed by 

Mr. Louis, Decker that Mr. J. R. Stone, of Racine, Wis., has re- 
moved to Oregon, and that in consequence, I have this day discon- 
tinued the weather map ordered by communication from your office 
under date of April 12, 1887. 

Very respectfully, your obedient servant, 

JOHN SMITH, 
' Serg% Signal Corps, 

KoTE. — ^In case any other letters had passed in this connection the entry-mark 
should be entered in the margin. 



* Red ink. 
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In indexing " Letters sent,'^ the proper names will be followed by til 
number of the page on which the letter containing the name is to h 
found ; if it is the name of the person to whom the letter is writtei^ 
it will be entered in black ink ; otherwise, in red. Each name will bi 
entered but once, and the numbers will follow it successively, as follows; 

Signal Officer, Chief, 1, 3, 4, 8, 10, &o. 
Wind vane, 3,10,29. 
Wentworth, H. W., 18,24,26. 

The following names and subjects should be indexed in the example! 
of letters received and sent, given in the preceding paragraphs, assam* 
ing that the letter sent is entered on page 25 of the letter book: 



(under the letter S.) 
(under the letter C.) 
(under the letter S.) 
(under the letter J.) 
(under the letter M.) 
(under the letter S.) 



(under the letter S.) 
(under the letter D.) 
(under the letter S.) 
(under the letter B.) 
(under the letter M.) 

All names and wards will be written in black ink, and in these examples all figure* 
except such as are asterisked, which latter will be written in red ink, 

For further instructions relative to conducting correspondence and 
keeping records thereof, 



n 


LETTERS RECEIVED 


Chief Signal Officer, 
Craig, Bobt. (Lieut.) 
Stylus, relating to 
Jones, Jno. (Lieut.) 
Weather map, relating to 
Stone, James R. 


90. 94. 

90. 
•90. 

94. 
*94. 
•94. 




"LETTERS SENT." 


Chief Signal Officer, 
Decker, Louis 
Stone, J. R. 
Racine, Wisconsin, 
Weather map, discontinued 


25. 
*25. 
•25. 
*25. 
*25. 



See pages i/':^-?-^- 



See Signal Office General OTdeTS,A..^^^.l... 



Note. — ^These instructions will be kept complete to date by entering in the blank 
lines of tne proper clause the numbers and series of all orders which in any manDer 
modify them. 

PURCHASES AND EXPENDITURES ON STATIONs! 

Any arrangement made with the person from whom the observers 
office is rented should be in writing, a copy of which will be retained at 
the station, and the original forwarded to the office of the Chief Signal 
Officer for action. 

In matters of business, it is not sufficient for the agents of this serr 
ice to report over their signatures that a person said thus and so ; but 



* Red ink. 
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A lease of the office room for one year, with the privilege of renewal 
on the part of this service, will be made out on the regular form fur- 
nished by the Property and Disbursing Officer. 

Under the conditions of the occupancy of buildings and rooms for 
offices by the Signal Service where leases are made, it is one of the 
stipulations of said leases that the landlords shall keep such buildings 
and rooms in tenantable condition- Therefore, no expenses will be in- 
curred at stations by observers for repairing the office rooms, or for 
painting or papering, where such buildings or rooms are not owned by 
the United States. 

The observer will see that the requirements of the lease are fully 
understood and enforced, and when repairs are necessary a report of 
the same must be made to this office, in order that the landlord may 
be requested to take the necessary action to put the building or rooms 
in proper condition. [1584, Sig., 1888.] 

The above will be substituted for the first paragraph on page 101 of 
the "General Instructions to Observers," &c. [G. 0. 16, 1888.] 



Whenever it may be necessary, under proper authority, to purchase 
articles or procure services in the *'ojp^ marlceV^ — that is without an 
advertisement and the opening of proposals — ^then the observer or 
other employe of this service who is required to certify to the biU, 
shall, in addition to the usual certificate, make the following: 

"7 certify that the prices charged for stich labor and articles are reason- 
able and as low as they are furnished by regular dealers to private indi- 
viduals in this locality. 

"(Signature) , 

"(Bank) " 

[1239, Sig., 1888.] 

The ^'General Instructions to Observers." &c. (page 101), are 
amended accordingly. [G. O. No. 11, 1888.] ' 



respectively, or as soon toereaiiier »» praoiioaoie. 
Pnrcliases and expenditures to be noted in the expense book. — 

Every purchase and expenditure must be noted in the station expense 
book in detail, with reference to the authority upon which they were 
contracted. 

As the sub-appropriation from which the bill must be paid is stamped 
on the letter of authority, the bill mjast correspond with the letter. In 
other words, one bill must not be rendered for purchases or expendi- 
tures authorized by two or more letters of authority, each having the 
stamp of a different sub-appropriation. , 

Bequests for authority to make purchases or expenditures which can 
be anticipated, at stations, must be made quarterly on the proper form. 
Where the exigencies of the service require it, requests on the same 
form can be made at any time, but must be accompanied by a letter of 
transmittal fully explaining the necessity. 

This form must state the price and give the name of the person or 
firm to whom the award has been made, or with whom a formal written 
contract exists. !Notice of this name and contract is furnished the 
observer and the number at the top of said notice will be quoted. 

Bids, ho'W obtained.-^As the law requires competition, bids for sup- 
plying articles or rendering services must be obtained from tradesmen 
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for all classes of articles or services (e xcept personal services, such 
civilian assistants). 

A snpply of circulars will be furnished, npon application, to be use 
in advertising for bids. These circulars nave printed on the back f:^ 
eral instructions to bidders, and they should be thoroughly understoa 
and must in all cases be carefully followed. 

These circulars, properly filled up and addressed to the pablic, v 
be furnished, in duplicate, to each bidder, together with the spec 
form of envelope in which the proposals are to be returned. 

In filling up the circular fix a date and hour when the bids are t^^ i 
in, which, unless otherwise ordered, must be at least ten days frooi : 
date of the circular, said date not to be counted, except where the V. 
are for articles needed for current use during a fiscal year. In su i 
cases the circular must indicate that the prices are to hold good dar: 
the fiscal year (which extends from, and including, July Ist of one c. 
endar year to June 30th, inclusive, of the succeeding calendar ye^ 
and a notice of at least thirty (30) days must be given^ the date of ; 
circular not to be counted. 

In asking bids, each person must be given identically the same inform 
tion, and if drawings or specifiations are submitted, such drawings 
specifications must be securely attached with mucilage to each copvt 
the circular. 

Bids for fuel, how prepcured.— Tn inviting bids for coal, thirty da} 
notice will be given. The bidder will specify the number of ponudstki 
the ton, the kind ot coal, by its tradename,i.e., thenameof themiuec; 
locality where the coal is mined, such as Lehigh, Wilkes-Barre, Scbmi 
kill, &c., where and in what quantities it is to be delivered, whetliii 
anthracite or bituminous, and the size, whether stove, egg^ or ches' w' 
The same applies to wood, whether oak, ash, pine, &c., and the lengt 
and size into which it is to be cut. 

Bids must be obtained for all fuel (coal or wood) needed at a statici 
as required by the above paragraph, except where such fuel can beol 
tained in the manner contemplated by paragraph 1760^, Army Begiil 
tions, 1881. The paragraph reads : " Quartermasters' property may li 
transferred by the oflicers of that department to the officers or ageiin 
of the Signal Service, on their requisition, approved by the Chief Sigi: 
Officer, for the use of signal officers or stations at or near military post 
The cost of the stores sq transferred will be reimbursed from the a?^ 
propriations for the Signal Service, upon the receipt b.v the Quarter- 
master-General of a report of their cost. The receipt of the officer or 
agent receiving the stores will be taken by the officer making the trans- 
fer, for file with his returns, and such receipt must show that reque.< 
has been made for reimbursement of the cost of the stores so trausferml.' 

Contracts for the fuel based upon the bids will be made in the fom 
prescribed by law. 

Requests for authority to purchase fuel must be made quarterly « 
the proper form, and, if approved, a letter of authority will be issued. 
but no purchase of fuel must be made until the receipt at the station o: 
such letter of authority. 

Bills for fuel must always specify the number of XK)unds to the to: 
of coal or feet to the cord of wpod. 

Certificate of inspection of fueL — All fuel purchased for the m 
of the stations of the Signal Service must be inspected, and daplicact 
certificates of such inspection furnished with the bill and vouchers co^ 
ering the purchase. 
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^ipal ©ffice, 

WAB DEFABTMBITT, 

[Circular.] Washington City, February 1, 1890. 

I. The circular, dated Signal Office, War Department, Washington 
City, May 4, 1888, fixing the limit of the amount for which articles or 
services could be procured in open market is hereby revoked, and the 
following regulations are substituted therefor : 

II. Whenever it is ascertained, from at least three persons, if possi- 
ble, by verbal inquiry or informal bids in writing (preferably the latter 
when practicable), that the cost of any article or service needed at a 
station will not exceed twenty (20) doUars, the representative of this 
Service in charge, before issuing an advertisement, will report the fact 
to this office, stating the lowest open market cost of the same and 
giving a list of the supplies or services for which authority is desired. 

III. If the request be approved, this office will either direct that the i 
articles or services be procured in open market or that formal propo- L 
sals be invited, which ever plan may be considered, from the attending K 
circumstances, as being for the best and economical interests of the 
Government. 

IV. In any case in which proposals are invited the requirements of ^ 
the circular of January 20^ 1888, from this office (page 102i, Instruc- 
tions to Observers, 1887), must be strictly complied with. 

y. In all cases in which the articles or services are procured in open 
market, the office must be satisfied that the price charged is not only ^ * 

reasonable but the lowest, and, for that purpose, the certificate required 
by General Orders No. 11, series of 1888, from this office, must be 
placed upon the face or back of the bill. In no instance must a cer- 
tificate be made on a separate piece of paper and afterwards attached. 

VI. The effect of this circular is to raise, from five (5) dollars to 
twenty (20) dollars, the limit of the amount at which articles or ser- 
vices may be procured in open market without the formality of adver- 
tisements and proposals, which plan is in accord with the auditing 
regulations of the Treasury Department. 

This circular will be pasted in the station copy of " General Instruc- 
tions to Observers," &c., to face page 102}. 

A. W. GREELY, 

Chief Signal Officer. 
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lOlBOULAB.] 



Signal Office, War department, 

Washington City^ May 4, 1888. 



Referring to circular, dated Signal Office, War Department, Wash- 
ington City, January 20, 1888, it is ordered, that whenever it is ascer- 
tained, by verbal inquiry or otherwise, that the cost of any article or 
service needed at a station will be $5, or less, the observer, before 
fissuing an advertisement, will report the facts to this office, giving a 
list of the supplies or services for which he desires authority, stating 
the lowest open market cost of the same. 

If the request be approved, this office will then either direct the ob- 
server to purchase in open market or to issue an advertisement, as the 
case may be, whichever may be considered, from the attending circum- 
stances, as being in the economical interests of the United States. 

This circular must be pasted in your station copy of "General In- 
structions to Observers of the Signal Service, 1887," to face page 102J. 
[1779, Sig., 1888.] 

A. W. GEEELY, 

Chief Signal Officer, 
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Signal Office, Wab Department, 
[OiRCULAB.] Washington City, January 20, 1888. 

Referring to General Orders No. 8, Signal Office, series of 1886, it is ordered that, 
whenever any supplies (except fud or forage) or services {except personal) are needed 
at a station, the observer in charge will ascertain, by verbal inquiry or otherwise, the 
open market cost, and if it should be ten (10) dollars or lessj then he will issue advertise- 
ments in manner and form as required by the above-mentioned order, and at the expira- 
tion of the time for receiving the bids, open them, make out an abstract of proposals, in 
duplicate, and if the bid of the lowest bidder is as low or lower than the open market 
cost, enter in the column of remarks, in red ink, the following certificate, signing the 
same, with usual signature in full, with rank : "I certify that the bids entered on this 

abstract were all that were received by me, and that they were opened by me at 

o^clock ... m., , 188..., and I recommend that the award be made 

to , at $.; , he (or they) being the 

lowest responsible bidder." In cases >where the bid of the lowest bidder is higher than 
the open market cost, then the certificate should be changed to read as follows: ''I 
certify that the bids entered on this abstract were all that were received by me, and that 

they were opened by me at o'clock ... m., ..., 188..., and I 

recommend that all the bids be rejected^ as the open market cost is lower than any one 
of them ; " to be signed with the usual signature in full, and rank. 

In cases where it may be necessary to recommend that the award be made to a bidder 
other than the lowest, full and definite reasons for so doing must be entered on the ab- 
stract. 

All papers to be forwarded to this office as soon as possible after bids are opened. 

In cases where the open market price is over ten (10) dollars, advertisements must be 
made as heretofore ; but, unless specially authorized to do otherwise, all bids received 
must be transmitted to this office, unopened. 

Especial. attention is called to paragraphs "A," and *"t," of General Orders No. 8, 
1886, which must, in each case, be complied with. In cases where there are less than 
three dealers, that fact must be stated on the list of persons invited to bid, and that aU 
dealers in the place were invited to bid. A copy of the advertisement inviting proposals 
must be postea in a conspicuous place ; this, also, must be stated on the above-named 
list. General Orders No. 8, 1886, should be carefully studied and strictly followed in 
every respect, as much delay is caused in issuing letters of authority when any informali- 
ties appear on the papers submitted. It is not sufficient that an observer report that 
'* No bids could be obtained," unless every effort has been made to secure them ; each 
step necessary and required by the order must be taken, and, if at the time fixed for the 
bids to be in, none are received, then only can it be stated that bids could not be pro- 
cured. All the papers, however, are to be forwarded to this office in a letter of trans- 
mittal, stating in full all action taken. In counting the number of days notice, neithet 
the date of the circular nor the date on which the bids are to be received is to be counted. 
Especially must each person be given identically the same information. 

Observers must be careful to emphasize the fact that bids are to be prepared in dupli- 
cate, as much time and labor are consumed at this office where this requirement is not 
followed, as true copies have to be prepared of all such papers. Where bids are not 
submitted in duplicate, the observer must himself make up a true copy. 

As soon as an envelope containing a proposal, is received, in response to an advertise- 
ment or circular, it must be indorsed plainly, in red ink, with the exact date and hour 
upon which it was received. 

All envelopes received, marked proposals, which the observer has been directed to 
open, must be numbered in sequence, and each enclosure in an envelope must bear a 
number corresponding to the envelope in which it was enclosed. 

If any envelope received and numbered is found to not contain a bid, that fact 
should be stated in the letter transmitting the papers, and should also be noted on the 
abstract in the column corresponding to the number on the envelope'. 

On the abstract should also be given a list of persons invited to bid, but who did not 
respond ; also it should be stated thereon that the notice was posted in a public place. 

The certificate at the bottom of Form 61, 1886, is to be filled up at this office and 
signed by the Property and Disbursing Officer. 

[The heading of the abstract must be propjerly filled up and modified, to show that the 
bids were opened by the observer, giving his name. 

This circular must be posted in your station copy of "General Instructions to Observers 
of the Signal Service," to face page 103. * 

A. W. GRBELY, 

Chief Signal Officer. 

[267 A, P. D., 1888.] Digitized by VJIV^VJVIV. 
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The certificate mast be in the following form : 



(Place; • 



(Date) ' 

I certi^ that ia accordance with paragraph 1903, Army Begalations, 1881 , 1 have 
Ilia day inspected the following fuel : 

tons of coal (2240 poands to the ton). 

pounds of coal. 

cords of wood (128 cubic feet to the cord). 

of wood. 

as per bill herewith deliyered by — • — — , of ■ — » on 

the day of , 188-, under contract dated , 188-, for the use of 

the Signal Service, and that the * correct, and the fuel is of good mer- 
chantable quality. 

(Signature) , 

(Rank) . 

*The words *' weight ** or *' measurement," or both of them, to be inserted, according 
to the character of nie fuel inspected. 

(To be in duplicate). 

The law (section 3711 of the United States BevisedStatates) requires 
that each ton of coal must consist of two thousand two hundred and 
forty (2,240) pounds, and each cord of wood must be of the standard 
measure of one hundred and twenty-eight (128) cubic feet, and inspect- 
ors must see that the fuel is up to this requirement. 

By authority of the honorable the Secretary of War (2708, 0, W. D., 
1886), the oflBcers, observers, or other employes of the Signal Corps, at 
the various stations, are designated to act as such inspectors, in an- 
stlogy to the post quartermasters provided for in paragraph 1902, Army 
Eegulations, 1881. 

Inspection of fuel at the yard of contractor. — The inspection 
should take place at the yard of the contractor, and .after the fuel is 
loaded ready for delivery, but if such is not practicable, other arrange- 
ments must be made, but in no case is the Signal Service to be put to 
any additional expense. ^ 

The inspection must be made and the certificates signed by the rank- 
ing officer or non-commissioned officer on duty at the station ; but if 
only one man is on duty at the station, the inspection will be made and 
the certificates signed by that man. 

If, before the contract can be completed, any fuel should be required, 
the observer must request authority for the purchase of a small quan- 
tity in open market, enough to last until a quantity can be purchased 
under tht^ contract. 

It is not sufficient that an observer report that bids could not be ob- 
tained unless every effort has been to secure them; each step neces- 
sary must be taken and, if at the time fixed for the bids to be in, none 
is received; then only can it be stated that bids could not be pro- 
cured. All the papers are required and must be sent with a letter of 
transmittal, showing what steps were taken to procure the bids. 

In asking for bids for illuminating oil, state the exact kind by its 
trade name, its flashing test, and how it is to be delivered. 

Bids for stoves should specify kind, name, maker's name, and 
number. 

Number of persons to be invited to bid. — Always invite at teast 
three dealers or persons to bid (and as many more as possible), always 
being governed by the circumstances of the case. Thus, where thirty 
days' notice is given, the notice to bidders must be very generally dis- 
tributed. If there are but one or two dealers in the town, bids must be 
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invited and tbe fact that all dealers in the place were invited to bid 
notell on the list of persons requested to bid. 

One copy of the notice, properly filled np, mast always be posted in 
a conspicuous place where the public will see it, and tbe fact that this 
has been done will be noted at the bottom of the list of persons asked 
to bid. 

These requirements should be carefully studied and strictly followed 
in every respect, as much delay is caused in issuing letters of authority 
when any informalities appear on the papers submitted. 

In preparing the special form of envelope which is to be sent out with 

the notices, mark each one " Proposals for ^ (tilling up the blank), 

also indicate thereon tbe hour and date until which- the bids will be re- 
ceived. 

As soon as each envelope containing a bid is received it mast be in- 
dorsed plainly, in red ink, with the exact hour and date at which it was 
. received. 

Bids received after date for opening has expired— Any envelope 
containing bids received after the time fixed for them to be in must not 
be inclosed with the other bids, but sent with a separate letter of trans- 
mittal, stating the circumstances of its receipt and the exact hour and 
date on which received. Although all persons asked to bid may have 
sent in their proposals before the time fixed, the {^ids must be held until 
the very date and hour specified in the notices before being forwarded 
to the Chief Signal Officer. 

Bids, how forwarded. — ^When tbe limit of the time for the notice 
has exi)ired, the bids should be forwarded, unopened^ with a letter of 
transmittal, which must enumerate each and every paper inclosed. The 
papers to be inclosed in this letter are : 

(1) Form requesting authority to make purchases or expenditures, 
with columns properly filled up, except, of course, as to cost of tbe arti- 
cles, &c., applied for, which is to be left blank. 

(2) List of persons invited to bid, in duplicate, which is to be counted 
as two inclosures. 

(3) The bids sealed and properly indorsed. 

(4) One copy, properly filled up, of the letter sent out asking for the 
bids. As a rule, the copy posted can be used for this purpose. 

The letter of transmittal should show, in the lower left-hand corner, 
in red ink, the number of inclosures, as { inclosures). 

Needs of the station must be anticipated in time to give the notice of 
ten days, or more, and the time to have the papers reach the central office 
and the authority to issue therefrom, which, of course, will vary as the 
distance of the station from Washington, D. 0., but at least one month 
would seem to give ample time. Notices of thirty days must be given 
in each case where the prices are to remain good for the fiscal year. 
Notices of ten days cover only the purchase of the article and the quan- 
tity for which bids were asked, and cannot be used for imrchasing 
additional quantities of the same article. 

In the letter of transmittal the open market price of each article 
needed must be stated. 

Items of expense for stabling public animals, hire of team^ and boats 
in repairing telegraph lines and the like, can be anticipated and must 
be incurred only after inviting proposals. 

In cases of ferriage, tariff rates, in duplicate, should be procured 
from every ferryman, or ferry company, whose ferry may be used, and 
forwarded for file for use in examining accounts of this nature. In case 
>f tolls, obtaiu the printed schedule of rates from the toll-keepers. 
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Sids opened by an observer, ho*^ prepared. — Whenever the ob- 
;er ver is directed to get bids and open them himself, he will be required 
io enter in black ink upon the " Abstracts of proposals,'' in accordance 
ivitb. the several headings, full information showing the bids as received, 
ind. under the column of ^^Eemarks'' any other information. He will 
certify that he opened the bids at the specified time, and recommend 
t^bat the award be made to (naming the bidder). 

^s a rule the award should be recommended to be made to the low- 
est bidder. In case it is not so recommended, the reason why the award 
sbould be made to other than the lowest bidder should be set forth in 
detail in the form of a certificate, and signed by the observer. The 
papers should then «be inclosed and addressed to the property and dis- 
bursing officer, with a letter of transmittal, fully setting forth all action 
taken, andinclofiring the form requesting the purchases or expenditures, 
as required by these instructions. 

"V^ater and gas, rates for, when forwarded — Where water or gas 
is used continuously at a station it is intended to make yearly contracts 
covering the items, and for this purpose observers and others in charge 
of stations must obtain and forward, in May of each year, the rates for 
the same, with the name of the corporation from which obtained, so that 
contracts can be made, if found necessary. 

One copy of all formal written contracts is usually prepared and 
forwarded to the observer with instructions to make four copies. An 
extra blank is always sent for use in event of spoiling one in copying. 
This extra form should be prepared and preserved among the station 
records for the information and guidance of the observer during the 
time the same is in force. 

Bills for services to be rendered quarterlv.— When the persons 
interested are willing, bills for services should be rendered quarterly; 
in all other cases they must be rendered monthly. Bills contracted 
under special letters authorizing expenditures or purchases should be 
forwarded immediately upon iucurring the debt, and accompanit^d by 
the letter of authority, in accordance with instructions printed thereon. 
Should, however, the letter of authority not be used, it must be returned 
at once for cancellation, by indorsement, stating the reasons why it was 
not used. 

As the small clerical force at the central office is unable to properly 
and promptly perform the large and constantly increasing amount of 
work involved in the settlement of the many accounts for small sutns 
forwarded monthly for payment; in the packing, shipping, and account- 
ing for the supplies of stationery, &c., and in the preparation of letters 
of authority for purchases, observers will exercise proper judgment in 
carrying out the following special instructions, so that no unnecessary 
expense may be incurred : 

Bills for services of cleaners will be rendered quarterly, and in every 
case the observer will procure such bills and forward them promptly at 
the expiration of each quarter, informing creditors of the reason for so 
doing. So far as practicable other bills, such as those for rent, gas, 
ice, and water, if the creditors are willing, should be rendered quarterly. 
Bills forwarded for payment, or receipted vouchers returned, must be 
accompanied by letters of transmittal enumerating the inclosures. 

Data to be noted on bills for rent of office.— The following data 
will be noted on all bills for rent of office : 

Number of rooms occupied by observer, and the floor or floors on 
which located. 
The numbers of the rooms in the building, if known, as " Boom No.A'' 
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Name of bailding, if it has a special name. 

Number on street. 

Name of street on which the bailding is located. 

City or town. 

Whether the rent^ of office inclades cleaner's service, heating, lights, 
water, &c. 

Bills not to be made ontdn name of observer. — As reimbursement 

p^ ^'^i cannot be made for money paid out except as provided for on page 

116, bills will not be rendered in the name of the observer or other 

person in charge of the station, bnt mnst be in the name of the party 

who performed the service or famished the supplies. 

Observers to certify to bills and reports. — Observers in charge 
of section centers will receive, examine, and certify to the correctness of 
all reports and bills from special stations, and then forward them to the 
central office. 

If reports or bills are not received at the section centers within three 
days after the period at which they are due, they will be called for by 
mail. Any persistent neglect of a special observer in tiiiis direction 
will be reported to the Chief Signal Officer, with sach recommendation 
as the observer may consider proper to make to improve the service. 
Defective reports or bills which cannot be remedied at section centers 
will be sent back to the special stations for correction. Section centers 
will report to the Chief Signal Officer on the fifteenth day of each month 
as to the reports or bills which are missing for the previous months, 
giving the probable reason therefor. 

In certifying to bills, care will be exercised to see that the time for 
which charge is made is correct, the vouchers properly signed, &c. 
Bills will not be certified to until the reports which they cover are re- 
ceived and acted upon. Each bill will bear the following certificate on 
its face, signed by the observer in charge of the section center : *' The 
aecount is correct and just and the services have been rendered as 
stated.'^ 

Bills will be rendered on the proper forms and filled out as follows : 

For services rendered as , at , foj* the month of , 168—, for 

■ (give the number of days or obseiwations), at cents per day (or obser- 



vation). 

When an observation or report has been missed, the fact will be noted 
on the face of the bill 5 for example, "No observation taken Aug. 2d and 
7th.'' If extra observations have been taken they will be entered. The 
bill will be altered to agree with the work done. 

Bills for services of an observer in charge of a special station will not in 
any case be certified to by the observer in charge of the section center 
until the former has fully accounted for the property at his station. 

Observers responsible for correctness of bills. — Observers in 
charge of sections will be held responsible for the correctness of all bills 
certified to by them, and they will assure themselves of their accuracy 
before forwarding them to the central oflBce. In no case will reports or 
bills be held at section centers longer than is absolutely necessary to 
act upon them. 

To avoid the return of bills for correction or omissions observers will 
note the following rules : 

The name and address (number, street, city, and State) of the creditor 
must be plainly written at the top, and each bill must bear the certifi- 
cate of the observer on its face, as follows : 

Correct. 

(Signature) , 

(Bank) — _— , 
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Xf for supplies, the date of parchase of each article, the qaantity, the 
price per unit (as per pound, per gallon, &c.), the total price of each 
article, the total price of all the articles, and the authority upon which 
tlie purchase was made must be entered thereon. 

If for services rendered, or in like cases (in addition to name, address, 
&C-), the inclusive dates of service must be given, together with the rate 
of pay per day or month, &c. 

When fractions of a cent less than one-half occur in the total of a 
l>ill they should be disregarded, but if the fraction be oae-half or greater 
it should be recorded a whole cent. 

Payment will be made for any full calendar month's service at a stipu- 
lated monthly rate of compensation (or yearly rate if paid in regular 
monthly or bi-monthly installments), without regard to the num^r of 
days in that month. 

Service rendered in fractional parts of a month, how com- 
puted. — When service begins on an intermediate day of the month 
thirty days will be assumed as the length of that month, whether the 
calendar length be twenty-eight, twenty-nine, thirty, or thirty -one days, 
and pay allowed accordingly. 

When the service terminates on an intermediate day of the month the 
actual number of days during which service was rendered in that calen- 
dar month will be allowed in payments. 

When the service embraces two or more months, or parts of months, 
but one fraction will be made, thus: From September 21 to November 
25, inclusive, will be calculated September 21 to October 20, inclusive, 
one month ; from October 21 to Kovember 20, inclusive, one month ; 
from iN"ovember 21 to 25, inclusive, five days; making the time allowed 
two months and five days. 

When two fractions of months occur, both together less than a whole 
month, as from August 21 to September 10, the time will be determined 
thus : August 21 to 30, inclusive (ignoring 31), ten days ; from Sep- 
tember 1 to 10, inclusive, ten days, making the time allowed twenty 
days. Service commencing in February will be calculated as though 
the month contained thirty days, thus : From February 21 to 28 (or 29), 
inclusive, ten days ; but when the service commences on the last day 
of Februaiy only one day will be allowed in that month. 

For services of persons employed at a per diem rate, payment will be 
made for the actual number of days. 

When services are rendered from one given date to another, the ac- 
count must state clearly whether both dates are included. 

Vouchers to receive autograph signature of creditor. — All 
vouchers must receive the autograph signatures of the party or firm 
in whose name they are made, and must in no instance be signed by a 
clerk or others for them. Vouchers mu^ always be signed with blaeJc ink. 

The signature to the receipt and the name of the person or business firm 
as entered at the head of an account must be literally alike. When 
payment is made to an " attorney" he will be required to sign the re- 
ceipt with the name of the principal, adding the words " by his (or her) 
attorney in fact," signing his own name thereafter. 

But in all such cases the attorney will be required to produce a duly 
authenticated "power of attorney," executed before a clerk of a court 
of record and acknowledged before him. 

Accounts rendered in name of a corporate body, how signed.— 
Where accounts arc rendered in the name of a corporate body they 
must be signed by the treasurer (in his official capacity), unless it is made 
to appear by evidence filed with the voucher that the charter of the 
company has authorized some other person to sign^oj tJ^Up^gffif^al 
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action of the board of directors some person other than the treasurer 
has been duly anthorized to sign receipts for the company. 

If a company, bat not a corporate body, the voucher shoold be made 
out in the tirm-nameand receipted by some memberthereof duly author 
ized by the company to so receipt, which evidence must be filed with 
the voucher. 

Vouchers signed by trustees, executors, or administrators — 
Vouchers signed by trustees, executors, or administi*ators must be 
accompanied (the first account) with a certificate of the clerk of a court 
of record, under seal, attesting their appointment and qualification. 

Voncher signed by mark. — Vouchers signed by mark mast iu all 
cases be witnessed by at least two persons, neither of whom shoald be 
the observer who certifies to the bill. Signatures by mark are usually 
written thus : 

Ms 

"JOHN X SMITH." 

mark. 

Vouchers in the name of national banks should show at the head the 
full corporate name, and should be receipted in like manner by the 
cashier. 

PEOPERTY- 

Property Reports to be rendered.— The property reports named 
below are required to be rendered at t}ie specified times from stations 
of this service : 

Annual estimate of stationery, forms, &c. (meteorological stations). 

Quarterly return of property. 

Final return of property on relief of observer. 

Quarterly report of cautionary signal equipments from stations reporting 

direct to the Chief Signal Office. 
Memorandum receipt for property purchased. 
Snb-vonchers, purchases. 
Sub-vouchers to original bill for purchases. 

Quarterly report of property, when rendered. — Each observer 
P will render within ten days of the expiration of the quarters ending 

rf^Lfc^^jX^March 31, June 30, September 30, and December 31, of each year, a 
^^7\jeport of property on the form furnished for the purpose. Instructions 
//^for the preparation of this form are printed on the back and will be 
i<W6^ strictly followed. 

J- ^ ^^^ object of making these returns is to present, at stated times, in a 

, condensed form, and according to a well-arranged system, an exact ac- 

/j ^ count, duly vouched for, of all property for which the observer is prop- 

.^^ erly to be debited, and also for all property with which he is to be 

credited . The difference between the two gives an exact accountability. 

^,/i/^) Property received, how taken up.— All property received from 

the office of the Chief Signal Officer or purchased at the station on 

proper authority must be taken up on the retu rns as receiv ed darin£^ 

4-1^^ »i/%«wr.^^-;«T#^ '^r.j^^X^n fin,m .I'll f . , • ,■■■■ I. ■ I u i.ii 'u M —— 

IV. Observers will note on the margin of every Report of Signii 
Service Property an explanation of the manner (except it be ordioarf 
wear and tear) in which the unserviceable property, if any, became SO. 

The extract of the above, herewith, will be pasted in the ** GeneW 
Instructions to Observers," &c., opposite the last paragraph onpsff 
85, and note made at foot of page 109: " See page 86."— [G. 0. N(X 
33, 1889.] 
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taken up on the succeeding return as ^^ Total on hand as per last re- 
port.'' 

Property received to be taken up whether invoiced or not-* 
All property received at the station during any quarter must be taken 
up on the returns, whether invoiced or not. Should any article of prop- 
erty be received, either by purchase or sent from the office of the Chief 
Signal Officer, and not included in the invoices, special attention should 
be called to said fact by the observer ; but these articles should be 
taken up and a foot-note made showing that they were taken up with- 
oufc invoices. It may happen in some cases that invoices of articles 
sent are received in a quarter while the articles themselves did riot reach 
the station during that quarter. In this case the articles should not be 
taken up until they are actually received at the station 5 otherwise, the 
observer will make himself responsible for such articles while they may 
never reach him. 

Report of articles not received. — A special report by letter should 
be made of all articles not received within a reasonable time after the 
observer is notified of their shipment, but the quarterly return of prop- 
erty should be promptly made up at the expiration of the quarter, with- 
out holding it back to await the receipt of any particular articles. 

Credit slips, on which are noted the articles of property returned or 
transferred to other stations, are sent to all stations quarterly. Upon 
receipt of the quarterly credit slip by an observer, it should be carefully 
compared with the records of the station and any discrepancies discov- 
ered therein, whether shortages or surpluses, should be immediately „ ^ 
reported for adjustment. ^^>fo*^ 

In all cases, in making up returns, the headings' printed at the top U^ 
should never be altered or changed, but when articles other than thosc^ / A^ 
ennmAcaiad. in the printed headings are at the station, they should be^ AJ^ 
the blank lines for that purpose on the return. ' y^r 

Jrer or others responsible must verify returns by an actual/ ^nJ- ^ 
the articles on hand at the time the return is made. ^v//^ P^ 

yxny ducrepancy exists between the actual count of the property . i 
Ifihown by the returns', if a shortage, a special report of the^>^^^ 
[be made^ if an excess, the articles in excess should be taken/^ 
^perfect notes on the returns and special report made by '^^ /-^ 

roperty and labor hired not to be perverted to private 
Pc property and labor hired for the public use shall not be 
any private use whatsoever, not authorized by the regula- 
\ service. 

' unserviceable, how disposed of. — When any article of 

erty, not of an expendable nature, for which an observer is 

, becomes unfit for service from any cause whatever, he will 

ffects in the case and submit the article for action to the in- 

; visiting the station, but will not drop such article from his 

til authorized by the Chief Signal Officer so to do. Credit 

Bu for articles condemned and destroyed by an inspector, as 

[(the inspector's) report of inspection shall have been received 

Bed. If any article of property shall have been destroyed at 

\ for which no credit is given, report of such fact must be made 

lay. 

ay public property for which an observer is responsible needs 
eport will be made giving an estimate of the cost and the ob- 
ommendatlons in the case. 
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AnnnaT requisitions for supplies, when rendered. — ^Two annaal 
reqaisitious for supplies will be made, on or before the 15th day of Sep- 
tember of each year; one for form% alonej the other for stationery, en- 
velopes, desk farnitare, and miscellaneous supplies which ^s a rale are 
furnished from the central office. Supplies which are usually purchased 
on station, such as oil, matches, lamp chimneys, wicks, brooms, &c., will 
not be estimated for on the latter-named requisition. Meteorological 
instruments will also be omitted from this form. 

Eequisitions for forms and stationery will be made annually on the 
prescribed form, and will embrace all the different varieties required 
for use at station. These estimates must be made out carefully and 
embrace all forms and articles of stationery, &c., required for twelve 
months' supply, making ample allowance for such increase of work 3& 
seems probable from past experience. 

Requisitions not to be made at irregular times. — ^Bequisitions 
must not be made at irregular times. In cases of absolute necessity, 
which must be fully explained, special requisitions may be made in writ- 
ing, but if a previous request, either regular or special, has been made 
for the same article such previous request must be referred to by dat«, 
&c. Eequisitions for forms and stationery must not be made in the 
same letter ; one letter must be written for the forms and another for 
the stationery. 

Expenses of substations. — The special display stations, special 
cotton-region stations, special river stations, and special rainfall sta- 
tions of the Signal Service are arranged in sections. Each section will 
be under the observer in charge of a station of the Signal Service, which 
station is known ad " the section center.^' When practicable the name 
^ of the section center will be used to designate the section. 

y A^^^ The accounts of river, cotton, and rainfall observers, cotton-region 
\j^^J^ operators, displaymen, and of all persons whose salary, or compensation, 
l^^y" /. is less than ten dollars per month, will be paid quarterly ; one bill, with 
^^'^-^^ duplicate signed vouchers, covering the services rendered during the 
^^^ ^ quarter, will be forwarded at the expiration thereof, in the same manner 

' as monthly accounts are rendered. 

^ Z, /ij7\] Property not to be exchanged. — Articles of Government proi)erty 
^^must not be transferred from one office to another without special direc- 
tion from the Chi<^f Signal Officer. 

Property returned to be plainly marked.— All instruments and 
public property of every description ordered to be returned to the office 
of the Chief Signal Officer will be plainly marked with the name of the 
station whence it comes, the weight of the package, if known, and the 
nature of the contents. The packages will be addressed to the " Chief 
Signal Officer, care depot quartermaster, Washington, D. C," when 
' sent by quartermaster transportation ; otherwise, they will be marked 

simply '* Chief Signal Officer, Washington, D. QP 

Observers in charge of display centers will call particular attention 
to this point, and, if considered necessary, seud to each displayman 
who is ordered to return property a proper tag or label to put upon the 
package containing said property. 

Officers and observers on duty in the Signal Service are directed 
to exercise the greatest possible care in the use and transportation of 
meteorological instruments. Before being packed in the wooden cases 
the cisterns and tubes of barometers will be emptied, unless otherwise 
ordered. In future no one will b^ relieved from responsibility for loss 
by breakage until it is clearly established that every proper precaution 
had been taken against such loss. 
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The following table, which is substituted for G. O. No. 60, series of 
1.888, from this office, gives the annual supply of stationery, &c., and 
is promulgated for the information of officers and observers in making 
requisitions: 



Articles. 



Stations of order. 



Expendable— Oroup X. 

Axle-grease (6) boxes. . 

Bands, rubber gross . . 

Barrels 

Batting, cotton poands . . 

Benzine ( /) gallons. . 

Black-drop pounds. . 

Bodkins ( printing stations ) 

Bolts, assorted (b } 

Books, blank 



Books, letter copying (d) 

Books, manifolcf. 

Books, map. Form io6A A 

Books, scratch 

Bottles, assorted 

Boxes, packing 

Boxes, pasteboard 

Bracelets, metal, pigeon (stations having homing 

pigeons ) ) 

Brooms 

t/Brushes, battery , 

Brushes, dnst 

Brushes, scrubbing , 

Burners, lamp , 

Card-boai'd, sheets , 

Cases, mailing, paper 

Chimneys, lamp , 

Cisterns, barometer 

Compound, Chatterton's, stick.s( b) 




Coppers, batterv ( a ) • . . 

Copper, sulphate or(o) pounds.. 

Cups, porcelain 

Dusters, feather 

Envelopes, penalty, large O. C. S. O 

Envelopes, penalty, small O. C. S. O 

'^^^nvelopes, penalty, large plain 

Envelopes, penalty, small plain 

Envelopes, penalty, Form looi, C. S. O 

Envelopes, penalty, large Observer 

Envelopes, penalty, small Observer 

u^Envelopes, message (h) 

Envelopes, plain, small 

Envelopes, linen-lined ( c ) 

Erasers, rubber 

Fasteners, paper boxes. . 

Flu id, soldering (6) bottles . . 

Forms, weather map* 

Glass (g) pieces or panes . . 

Gum arable ounce. . 

Ink, dnpiicating ( cyclostyle) pounds. . 

Ink, printing ( e ) pounds . . 

Ink, wri ting, black quarts . . 

Ink, writing, black pints.. 

Ink, writing, black cones . . 

Ink, copying { d) quarts . . 

Unk, copying ( d) pints . . 

Ink, red bottles . . 

Ivory-black (pigment) tubes.. 

Kegs 

Kid-skins 

Lawn ( e ) vards . . 

Leads for self-registering instruments boxes. . 

Lye ( e) pounds . . 

atches boxes . . 

Mica sheets . . 

Millinette ( e ) yards . . 

Mops 

"ucilage quarts. . 

*^i*»8*"^?li^^ pints.. 

ucilage .T^fTi^ bottles . . 

Mucilage cones . . 



3 

2 

5 
48 



100 


75 


50 


25 


50 


40 


30 


20 


500 


400 


300 


150 


250 


200 


150 


50 


15 


15 


15 


15 


000 


1,500 


1,000 


500 


000 


1,500 


1,000 


500 


000 


800 


600 


400 


400 


300 


200 


50 


25 


25 


25 


25 




3 


2 


I 




I 




I 




I 




I 




*• 




* 




3 




2 


3 


2 




I 


20 


15 


10 





30 


20 


15 


10 


3 


2 


•0 






4 
36 



2 2 

3 o 
24 i 12 
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Articles. 



♦^ftil8 (b) pounds '. 

Needles, sewing and cnrpet 

Oil gallons . 

Oil-board or paper (d) sheets. 

Oil, clock bottes . 

Oil, machine bottles. 

Oil, cyclostyle bottles. 

Paper, blotting sheets . 

Paper, cnrtx>n sheets . 

Paper, duplicating reams. 

Paper, envelope quires. 

Paper, legal cap quires. 

Paper, letter, whole sheets quires. 

Ni^aper, letter, half sheets quires. 

Paper, manila, copying (6) pounds. 

Papfer, note quires. 

Paper, stencil, large sneets. 

Paper, stencil, small sheets. 

i./4^aper, telegraph (6 ) packages. 

Paper, wrapping quires. 

Paste jars. 

•Pencils, lead 

Pencils, red and blue 

•Pens, steel, assorted gross . 

Pens, ruling (Gisburne's ) 

Pins papers . 

Polish, stove .\ . . .packages. 

Ribbons, caligraph or type-writer 

Rosin (6) pounds . 

Rubber (for splicing) (b) pounds. 

Sealing wax sticks. 

Silk backing, type-writer sheets . 

Soap, scrubbing pounds. 

^ Soap, toilet cakes . 

Sponges 

Sticks, measuring 

'J'acks, plain and d. p packages. 

Tags 

Tallow (e) pounds. 

Tape , spool s . 

Thread 7 spools. 

Thu mb nuts, vise ( 6 ) 

Tubes, paper, mailing (see cases, mailing). 

Twine balls. 

Wands 

Waste, cotton pounds . 

Wax pieces or cakes. 

Weather symbols 

Wicks, lamp 

Wicking balls. 

Wrappers, penalty 

v^Zincs, battery (a) 



Stations of order. 
A B 



xo 



20 

6 

X 

I 

I 
50 
15 
5 
4 

I 

8 

10 

5 

8oo 

6oo 

15 

4 

I 

50 



2,00O 

4 



Partaking of the nature ofexpendaUe — Orovp Y. 



Binders, Conant I 2 

Boards, bulletin 24 

Boards, cautionary signal ! i 

Boards, hyj^rometer j i 

Boards, letter clip I i 

Bowls and brushes, dampening (d) | i 

V-iirackets, insulator (per mile) (d) 1 5 

Cable, conductor feet. .( 50 

Calendars 1 i 

Candles pounds . . I 

•Cells, battery 1 6 

Chamoi s skins ' i 

Chests, property j 

Clamps, eccentric with straps (6) i I i 

Clips, office ' 2 

V'Connectors, battery, d. and s 1 6 

Corn (per day to each animal )(6) pounds..' q 

Cord, thermometer feet. . 

Cross arms, wooden or iron (6) per mile.. 

Cups, sponge 

Cups, ti n 

Erasers, steel 

Excelsior pounds. . 

Files, machinist 

Files, office 

Files, Shipman's 

Flags, cautionary, yellow 



xo 



35 



3 

600 

500 

10 

3 

I 

30 



10 



.500 
4 



5 
50 



15 
5 
3 



4 
4 
6 
2 
400 
400 
5 
2 



16 



1,000 

4 



6 
9 
30 
5 

2 



5 
50 



6 
9 
30 

5 



20 
6 
I 



5 
50 
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Articles. 



Flags, cold wave 

Flags, pennants, red 

Flags, pennants, white 

Flags, pennants, vellow 

Flags, storm, red 

Frames, bulletin 

Frames, map 

Frames, small 

Folders, paper 

Olasses, eye and cases ^ 

Goblets or tumblers 

Halliards feel. . 

Handles, mop 

Hangers, battery ( o ) 

Hay { per day to each animal ){b) pounds . . 

Hooks, message 

Inkstands 

l/lnsulators, glass (6 ) per mile. . 

Muslins for thermometers pieces.. 

Oats (per day to each animal) (6) pounds.. 

l^enholders 

Pens, cyclostyle 

Pens, cyclostyle, dotting 



Punches, cyclostyle . 
• ' ■ r(6] 



Plugs, insulator ( 6 ) per mile.. 

Racks, pen 

Rulers 

Saddlecloths or pads(fe) 

Shades, gas or lamp , 

Stamps, 10 cent 

Signs, office 

Straw ( per month to each animal ){b) pounds . . 

Supports, rain gauge 

Supports, snow gauge 

t*Sy ringes, battery 

Solder (per mile telegraph line) (6) pounds.. 

Styli 

Tape, kerite (6) ..rolls.. 

Towels, hand (/) 

»^Wire, insulated feet. . 

WWire, office feet. . 

Wire, galvanized iron. No. 9 (6 ) feet. . 



Stations of order. 



14 
4 
3 
10 
12 
9 



6 
50 
50 
50 



B 


C 


. 


I 


4 
4 

I 


4 
4 
1 


2 
8 
8 
6 
I 


2 
6 
6 
4 

I 


I 


I 


2 


2 


200 


200 


I 


I 


I 


I 


14 
4 
2 


14 
4 
I 


10 


10 


12 


T2 


t 

3 
I 


9 
4 
2 


I 




10 


10 


2 




I 




I 




I 

18 
I 


15 


100 


100 


I 




I 




I 
2 


\ 


I 




4 
50 

50 


2 
50 

50 



12 
9 



2 
50 



Note: A— Stations of the second order, having four (4) or more enlisted men 
on duty. B — Stations of the second order, having two (2) or three (3) enlisted 
men on duty. C — Stations of the second order, having one ( i ) enlisted man on 
duty. D— Stations of the third order and other regular stations not included in 
classes A, B, and G. 

a For each cell of battery in use. b For telegraph stations only, c Issued for 
transfer of money only, a Issued to stations using letter-press copying books. 
e For printing stations onlv. / Printing stations double allowance. 

* Depends upon the numoer of maps printed. 

In addition to the foregoing, stations which are river, cotton-region, 
display, or rainfall centres will be allowed the following stationery for 
use of each special station, viz : 

One quire letter paper. 

Two lead pencils. 

Two penholders. 

Twenty pens, assorted. 

Fifty envelopes addressed: ** Observer, Signal Service." 

As to articles against which no figures are placed, being of an excep- 
tional character, and the proper supply being dependent upon so many 
varying conditions, it was not found practicable to fix uniform quanti- 
ties which would apply to two or more stations; but any station which 
absolutely needs such articles will be permitted to include the same on 
the annual requisition, subject to approval by this office, of the quan- 
tity requested. 

Stations of different classes not needing articles allotted in supply 
table will, of course, not estimate for them. When an excess of the 
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quantities given in supply table is actually necessary, this fact will be 
fully set forth in appropriate foot notes on requisition, and the extra 
issue approved by the Chief Signal Oflficer. 

Officers of the Service will render estimates for supplies mentioned 
above and needed for their several offices on Form 23, under the same 
rules as govern observers. Requisitions from officers will be submitted 
to the Chief Signal Officer before being filled. 

Mere letters of transmittal will not accompany requisitions, but when 
a letter of explanation is deemed necessary it must accompany the 
requisition form, and the latter must be properly filled up, as required 
by instructions printed thereon. — [4261, Sig., 1888.] 

The extract of the above, herewith, will be inserted in the " Gen- 
eral Instructions to Observers," &c., opposite paragraphs affected, 
page 110. [G. 0. No. 1, 1890.] 
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Receipts for BUpineiit of property, how dieposed o£ — ^Upon the 
ihipmeut, by express, of any article of property which may be ordered 
x> be tarned into this office, observers are directed to procure from the 
^press agent at their stations original and duplicate (so marked) re- 
ceipts for the package or box, and forward them by mail on the date of 
shipment. 

Freight, how transported to obsenrer's office.-— Whenever freight 
is delivered by carriers at their depots or wharves only, observers will 
hire the necessary drayage from such places to their offices, for public 
property shipped to them, and procure and forward receipted bills and 
vouchers for such drayage, as in the case of other accounts, indorsing 
upon the bill the number and date of the bill of lading, and the name 
of the officer who issued it. The bills of lading will be returned to the 
officer who issued them. A careful record of all bills of lading, espe< 
daily as to their number, date, place at which issued, and name of issu- 
ing officer, must be kept. 

Station discontinned ; property, how disposed of— When a 
station is discontinued the disposition of the property will be ordered 
from the office of the Chief Signal Officer, and in any event the observer 
will be held responsible that each article is properly disposed of as 
ordered. 

Property shipped through Qnartermaster's Department. — When- 
ever property is ordered shipped through the Quartermastei^s Depart- 
ment it should be properly packed, without expense, if possible; if not, 
then bids should be obtained as hereinbefore described, and when the 
observer is communicated with by an officer or agent of the Quarter-^ 
m aster's Departn*ent for the purpose of shipping the property, said ob- ^^^ 
server should promptly and fully give all information desired to such^ ^ 
officer or agent to accomplish the shipment. 

Memorandum receipts of property at special stations, where^^, Aw: 
filed. — Observers in charge of display, river, cotton-region, or raintalU L 
sections must obtain and keep on file for their own information and f^^*^ *^ 
protection a memorandum receipt on the proper form for each article of >^ <;^ 
unexpendable Government property issued to the special observers or^\ • 
displaymen in their respective sections. ^^^ '^^^ 

These receipts will be filed at the station ; and whenever an observer /; 
in charge of a section is relieved, he will turn over these receipts to his ^ • 2^, - 
successor. 

Property issued to special stations — When any article of Gov- 
ernment property of an unexpendable nature is issued from a section 
center to a special station it will be accompanied by the proper form, 
with the name of the article, or articles, written thereon. This form 
will be sent with a letter of transmittal, directing the person to whom 
the property is sent to check the articles, sign the form, and return it 
to the section center. 

Property unserviceable at special stations ^Whenever any arti- 
cle of public property at a special station becomes unserviceable by 
reason of ordinary wear and tear, or otherwise, such as breakage by 
accident, &c., the person in charge of the special station will immedi- 
ately notify the observer in charge of the section center, and inform 
bim of the name of the article and the nature and extent of the damage. 
The observer in charge of the section center will thereupon communi- 
cate the facts, as thus reported, for instructions in regard to the dispo- 
sition to be made of the property. In no case will any article of public 
property be thrown away on account of its becoming, for the time being. 
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anserviceable, bat it will be held until orders are received from the Obief 
Signal Officer concerning it« disposal. 
Employes at special stations to render return of property. 

Wind-signal displaymen, special river, special rainfall, and cotton-region 
observers will be required to mail, quarterly, a return of Signal Service 
property, on the proper form, to the observer in charge of the section 
center, who will check and see that all articles actually at the special 
station have been taken up and reported thereon. 

Property at special stations to be accounted for. — All property 
issued to special stations must bo accounted for by the observer in 
charge of the centei:.on his quarterly report of property. No article o! 
an unexpendable character will be destroyed or disposed of, except by 
special orders received from the Chief Signal Officer. 

Whenever an observer in charge of a special station fails to comply 
with the instructions of the observer in charge of the section center, 
the latter, will immediately report the fact, with a full statement of the 
circumstances connected with the case, in order that the necessary action 
may be taken. 

Attention of observers is called to the following paragraphs of the 
Army Regulations, 1881 : 

"1749. If any article of public property be embezzled, or by neglect 
lost or damaged, by any person hired in the public service, the value or 
damage, as ascertained, if necessary, by a board of survey, shall be 
harged to him and set against any pay or money due him. 
r "1750. Public property lost or destroyed in the military service must 
" ^i '/a ^ accounted for by affidavit, or the certificate of a commissioned offi 
< ^M'.iAv^ cer, or other satisfactory evidence.^' 

,^y^^ A^ Property lost or destroyed to be accounted for by affidavit— 
z . Affidavits covering loss or damage to public property without fault of 
'^^ the person having charge of it should state the following : (1) The iden 
T'-^kL ^'^y ^^ *^^ persoii making the affidavit, his duties, and the fact that be 

had charge of the lost or damaged property. (2) The articles lost or 
damaged to be enumerated. (3) The name and rank of the oflBcer who 
is responsible to the United States for the lost or damaged property. 
(4) The circumstances of the loss or damage fully set forth. (5) The 
means taken to recover the property or repair the damage. (6) Care 
taken of the property and whether the loss or damage occurred with 
or without the fault of the person having charge of it. . 

Affidavits or depositions may be taken before any officer in the list 
following when recourse cannot be had to any of the before-named in 
the said list,* which fact shall be certified to by the person offering: the 
evidence, and be included in the body of the affidavit : 

(1) A civil magistrate competent to administer oath. (It is prefera- 
ble always to take the affidavit before a clerk of a court of record, to 
which his seal should be attached as such.) 

(2) A judge-advocate. 

(3) The recorder of a garrison or regimental court-martial. 

(4) The adjutant of a regiment. 

(5) A commissioned officer. 
For further instructions relative to property, and to purchases and 

expenditures on stations, see instructions on the proper forms. 
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See Signal Office General Orders ..i^^^..J^i^ 



Note. — ^These instraotions will be kept complete to date by entering in the blank 
ines of the proper clause the numbers and series of all orders which in any manner 
iiodify them. 



GHANGhE OF STATION OP OBSESYERS. _ _ 



Observer relieved from charge of station.— When an observer is ^ ^/ 
relieved from the charge of a station he will turn over to his successor '/ 'y 
ill property, stores^ and money (line receipts) for which he is officially'^'v,r4c,»^ 
responsible, and will take duplicate receipts therefor on the forms ^nr-/^-/ 
aished for the purpose, one copy of which he will forward to the officer "^^^^"^^^ ^ 
responsible for t he pro p erty and the other will be r etained at the station, ^^ 4 /^ 

Insert after paragraph, "Property lost or destroyed to be accounted 
for by affidavit," on pages 112 and 113, the following : 

The responsibility for the loss or destruction of property, occasioned 
through no fault or neglect of the persons having charge of the same 
(except in special cases where the amount involved is large, say $20.00 
or over), may be covered by a certificate (not sworn to) instead of an 
affidavit ; such certificate must, however, be prepared substantially as 
an affidavit ; that is, in the same manner as set forth in first section, 
paragraph 24, "Regulations for the Care, Preservation, and Account- 
ability of Signal Service Property." 

Affidavits required by existing regulations to cover responsibility for 
loss of property, occasioned through no fault or neglect on the part of 
the affiant, or, whf!re mch affidavits are required to substantiate ac- 
counts for medical attendance, medicines, &c,, must (if such official be 
accessible) be taken before some officer having a seal, which must, in 
all cases, be affixed, in order to avoid the additional expense of a cer- 
tificate of the clerk of a court of record as to the authority of the magis- 
trate to administer oaths. The expense of such affidavits will be paid 
by this office, and, in the latter case, must be included in the account, 
but the cost of a seamd affidavit will not be paid by this office when a 
new account is made necessary because of errors in the original account. 
[G. O. No. 13, 1890.] 

* careful examination of it, and forward a written report of such exam- 
ination, if in his opinion the circumstances of the case warrant such 
^tion. In case of damage to property or stores, excepting the ordinary 
^earand tear, the final report must state the condition of each artidiB. 
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^ ^ 4*JL Responsibility of observers for property.— Observers of the Sig- 
/ . J nal Service receipting for Government property, at a signal station or 
^^ ^~»"^^elsewhere, are responsible therefor to the property and disbursing offi- 
. / cer, Signal Service, or should they be serving on a division of U. S. mill- 
^ c ^y/^ ' tary telegraph lines, to the officer in charge of said division. They will 
be held personally responsible for such property, and will, in case of 
loss or damage thereto by their own neglect or carelessness, be pro- 
ceeded against as contemplated by paragraph 1743, Army Regulations, 
1881. 

^ PAY AND ALLOWANCES. 

^ X Pay and allowances, how obtained. — ^The pay and allowances of 

- // v<^ enlisted men are obtained from three different sources — ^Pay, Quarter- 

/ /' • master's, and Subsistence Departments — and are payable through the 

property and disbursing officer of the Signal Service, at the end of each 

month, on the receipt of the proper blanks, signed in duplicate. 

The vouchers will be signed by observers and their assistants, one 
set by each man. 

No 'part of the body or the receipt of either form will be filled up before 
transmission^ and they must be forwarded at such time as will insure 
their receipt before the 20th of each month ; otherwise no pay can be 
drawn on them until the end of the following month. 

Observers of the Signal Service will not be allowed to sell or otJiertoise 
dispose of any of the above-mentioned accounts {vouchers for pay and com- 
mutation)^ nor tvill they be permitted to draw or give orders upon the 
central office, nor any of the officers connected therewithj without special 
authority, 

^o clothing allowance will be paid except on "final statements.'' 
When clothing is drawn, if the allowance is exceeded, it will be settled 
by the enlisted mafu on the 30th of June and the 31st of December of 
each year. 

A deduction of 12J cents per month is made from the pay of each 
enlisted man for the support of the Soldiers' Home. 

In the third year the pay of enlisted men is increased $1 per month, 
in the fourth yeai* $2 per month, and in the fifth year $3 per month, 
which amounts are retained and paid at the expiration of term of serv- 
ice, provided the enlisted man has served faithfully until discharged. 

Eequisitions for clothing and equipments will be sent to the Chief 
Signal Officer. 

BTTI.ES FOB aUIDANOB OP OB6EBVEBS WHILE TBAVEL.ING UNDER 

OBDEBS. 

Observers to reportj^ost of ticket — Ooservers traveling under 
orders will, immediatelylupon the completion of the journey, report the 
price of a first-class tidrafc ips^epiJ^^ for by the transportation 

requests. Sergeants,Mn(3ddition to tfie^bove, will report the cost of 
i^leeping-car accommodations when such were actually furnished. 

Baggage allowed sergeaxxts while traveling.— Sergeants of the 
Signal Corps, when changing station, are allowed 500 i)ounds of bag 
gage in excess of weights transported free of charge. The following 
regulations will govern the transportation of such extra baggage, which 
is carried as freight by ordinary freight lines, at the public expense: 

1. Sergeants ordered from Washington City to other stations most 
fill up, in duplicate. Form No. 5 (Q. M. D.), *^ Invoice of stores trans- 
ferred,'' and forward both copies through the Chief Signal Officer, by 
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III. The attention of all employes of this service is specially called to 
the paragraph under * * Pay and Allowances ' ' on page 114, * * Instructions 
to Observers, 1887," &c., which is as follows: 

Observers of the Signal Service will not be allowed to sell or otherwise dis- 
pose of any of the above-mentioned accounts (vouchers for pay and commuta- 
tions ), nor will they be permitted to draw or give orders upon the^central office, 
nor any of the officers connected therewith, without special authority. 

Henceforth a rigid compliance on the part of all employes of this 
service (civilians as well as enlisted men) will be insisted upon. Married 
men, serving at isolated stations, can, on application, have checks drawn 
in favor of their wives, but, even in these cases, special authority must 
he first obtained. 

In view of the fact that the Disbursing Officer of this service will not 
receive orders of this kind, the giving of them will be in the nature ot 
obtaining money under false pretences and will subject the giver to sum- 
mary dismissal from this service. 

The above instructions will be pasted in the ** General Instructions to 
Observers," &c., to face page 114.— G. 0. No. 17, 1891. 



voiMiiuu) ijjaie) 189.. 

The Chief Signal Officer, Washington i^ty. 

Sie: 1 have the honor to report my departure, under S. O. No , Signal 

Office, dated , 189.., from ,at o'clock .... m., on 

, 189.., by* , and my arrival 

ftt , o'clock .... m., on 189... Delays: 



^ III. As requests for transportation must be obtained in every case, by 
civilian employes as well as others, to cover travel over land grant or 
bonded railroads, under the provisions of paragraph 811 of the Army 
Regulations, 1889, no re-imhursement of the actual cost of transporta- 
tion can he allowed oner such roads, and employes should be sure, 
before beginning a journey, that they are properly provided with the 
necessary requests for transportation; and if not, application should be 
made therefor. 

The extract of the above, herewith, will be pasted in the "General 
Instructions to Observers," &c., under the heading " Rules for guidance 
of observers while traveling under orders," on page 114 fG 88 
1890.] L . . , 
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, ^^ properly si^ed. If by steamer state the namber of meals, if any. fur- ,j 
^ nisbed on Government transportation. If paid for from private rtinds .^ 
5^ ' ^ r ^receipted bills covering the amount must be forwarded. Reimbursemeiut . i 
*fX"// for sleeper on railroad or berth on steamer will not be allowed in the 

cases of corporals or privates; sergeants only are entitled to those priv- |^^j 
ileges. 

If delayed while traveling, state the cause and extent of delay in tbe 
report made on arrival ; if granted leave to delay en route j state the da- 
ration of the leave^ giving the inclusive dates. _ 

As the COmmutati ^ TI of ^Q-Hnnq nf-nm iili ni ..' 1 »« ■ — — ^^ 

h \r 

S( __ 



li 



^«*.«, »««v»t4aM WO liiinuo upon ine completion of the duty, or at the 

end of each month, and forwarded for audit and settlement. 

The account must be forwarded in duplicate, accompanied by a copy 
of the order or instructions under which the journey was performed, 
and by Form !N^o. 13 (Q. M. D.), properly signed. 




WM« •^•'•^uuttuce, manner of employing. — ^When medical at- 
tendance is required by an officer or enlisted man of the Signal Corps, 
on duty at a station where the attendance of a medical officer of the 
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Army cannot be had, a private physician may be employed and^ the 
provisions of paragraph 2340, Army Regulations, 1881. But in such 
cases accounts will not be approved for extra travel if a physician nearer 
could have been consulted. 

The physician's account will be made out in duplicate, on proper 
blanks, which will be furnished upon application. 

When medicines have been furnished by an apothecary for which a 
separate charge is made by the physician, the receipted bill of the 
apothecary for them (in the name of the physician) is required. This 
bill need not be in duplicate, nor sworn to, an ordinary receipt being 
sufficient. 

When the account of the apothecary, for medicine furnished, is neces- 
sarily separate it may be made out in the name of the apothecary, the 
6W(»*n certificate being made by him. 

Medical accounts, how forwarded.— The vouchers and accounts, 
with the original prescriptions (when medicines have been furnished)^ 
will be forwarded, with a letter of transmittal to the Chief Signal Officer 
for transmission to the Surgeon-General of the Army. This letter will 
contain an express statement as to the correctness of the account and 
any explanation or criticism necessary to its full understanding. 

In all cases the data entered on the vouchers must be as full as pos- 
sible. Should the charge of the physician be greater than usual, on 
account of his having to make a long journey to an isolated station, 
the number of miles traveled each way will be stated on the vouchers. 

The account must show the date of and charge for each visit 

But one medical account, covering the same period, will be allowed. 

Medical accounts to be certified to bv a court of record. — ^The 
oath and signature to medical accounts will, if possible, be made be- 
fore a notary public, who should affix his official seal, or before an officer 
of a court of record having charge of its official seal. If the oath and 
signature be before a justice of the peace, or other magistrate having 
no official seal, the certificate of an officer of a court of record, with 
the seal of the court, that he was such justice, &c., is required. If 
the physician and enlisted man subscribe and swear to an account be- 
fore different officials, the seal or certificate will be required in each 
case. The fee that a notary or magistrate may charge for administering 
the oath and certif^'ing to the signature as required, cannot be made 
the subject of a specific claim for reimbursement, nor will it be in- 
cluded as an item of the account. 

Observers in charge of stations will make local inquiry or write to 
the Chief Signal Officer for information as to whether there is a medical 
officer of the Army on duty at or near their stations. 

An enlisted man obtaining medical attendance, or medicines from other 
sources than a medical officer of the Army, when the latter can be called 
upon, will be held personally responsible for the charges therefor, unless 
it shall appear that the attendance of the medical officer could not be 
obtained in the special case. Should the medical officer be temporarily 
inaccessible upon the occurrence of a case so sudden and serious as to 
require immediate attention, he will, nevertheless, be called upon as 
soon as possible, and his certificate that the case required another prac- 
titioner to be employed under the circumstances will be necessary be- 
fore the account of the latter can be paid. 

Bills for dental services not allowed. — Bills for dental services are 
not allowed by the Medical Department, nor for medicines or medical 
services rendered while on furlough or leave of absence. 
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of items into new accounts. 

The observers in charge of stations will keep on hand a supply of 
medical vouchers, whicb they will'procure by the usual mode of requisi- 
tion. 

Great care will be exercised in the preparation of medical accounts, 
and thftv i^nflti l\fl f(\r^^^^^-^^-i'^-^---'^^''»i^^^''^ — i 



which should be forwar ded with a letter of tr ftngfTnittaJ. 
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and which will also be forwarded with the inventory.) (The follow- 
ing certificate will be given below the list of articles :) 

I certify that the above inventory comprises all the effects of , Signal 

Corps, deceased, and that the effects are stored in the signal oflSce at (or 

were tnrned over to -, the legal representative of the deceased, as the 

case may be). 

(Signed) , 

Signal Corps, 

Place: 

Date: 

In case the effects are tnrned over to the legal representative, the. 
following certificate will be given under the inventory : 

I certify that I am the legal representative of , late Signal" 

Corpsy and that I have this day received from , Signal Corps, the 

iibove effects. 

(Signed) . • 

Sworn to and subscribed before me this day of , 18 — . 



(This certificate to be sworn to before a justice of the peatee, a notary 
public, or a commissioned oflScer, at the expense of the party subscrib- 
ing to the certificate.) 

Immediately after the funeral a certificate of the attending surgeon 
will be forwarded, giving cause and date of death ; also a certificate of 
the undertaker or superintendent of cemetery in which deceased may 
be interred, giving date of burial and location and number of the grave. 

OFFICIAL TELEGRAMS. 

OflBcers and observers on duty in this bureau are directed to em-{ 
ploy the commercial telegraph lines of the country in the transmission ; 
of messages which require payment by the United Stiates only in cases ' 
of urgent and imperative necessity, when the delay of the mail would, 
be prejudicial to the public interest. 

In framing telegrams all words not important to the sense of the 
communication and all words of mere respect will be omitted. Thus, 
the smaller parts of speech, personal pronouns, articles, and prepositions, 
are rarely necessary to the sense of»a message. 

Telegrams should be addressed to the office rather than to the person 
holding the office, after the following manner: "Adjutant-General,. 
Division Pacific, San Francisco;" "Commanding Officer, Camp Hal- 
leck, Nevada." 

Applications for discharge or leaves of absence, or messages not 
strictly for the benefit of the United States, must be prepaid as private 
messages at commercial rates. 

Applications for special indications, authority to produce records, or 
attend as witnesses in court, 4&c., are for the benefit of private indi 
viduals, and must be prepaid by them at regular rates. 

Observers are enjoined to use the utmost care in forwarding mes 
sages, and all violations of these injunctions will be carefully noted 
and will form a charge against the sender. 

Telegrams, how addressed to the Chief Signal OfELcer. — Tele 
f^rams sent to the Chief Signal Officer will be addressed "Signals 
Washington," and marked " collect," unless paid for by the sender. 
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A ifsopy pf each telegram «eiit will be made, to aceompaoy the obs^v* 
er'8 report of telegrams seiut and vioceiyei. 

ReAisal of talagraph companies to accept reports. — In case of 
^^ctaal or anticipated neglect or refusal on the part of the employ^ of 
any telegraph company by which an observer is directed to transmit 
telegraphic commanications, at the time and in the manner stated io 
the orders of the Chief Signal Officer to the observer in charge of a 
station, then in force, he will notify the Chief Signal Officer. 

Most of the telegraph companies by which the messages of the Signal 
Service have hitherto been sent, according to directions given to the 
observers, have accepted the provisions of the act of Congress approved 
July 24, 1866, a copy of which, and other acts bearing npon the subject, 
is hereto appended: 

AS ACT to aid in the oonstmotion of telegraph lines, and to seonre to the GovemmeBt t^e use of tbe 
* same for postiu, military, and other purposes. 

Beit enacted hifthe Senate and House of Bepreeentatires of the United States of Amenta 
in Congress asembled, That any telegraph company now organized, or which may here- 
after be organized, under the laws of any State in this Union, shall have the right to 
constrnct, maintain, and operate linos of telegraph tbroagh and over any por- 
tion of the pnblic domain of the United States, over and along any.of the military 
or post roads of the United States, which have been or may hereafter be declared sach 
by act of Congress, and over, under, or across the navigable streams or waters of the 
United States: Provided, That suchliaes of telegraph shall be so constructed and 
maintained as not to obstruct the navigation of such streams and waters, or interfere 
with the ordinary travel on such military or post roads. And any of said compaoies 
shall have the right to take and use from such public lands the necessary stone, tim- 
ber, and other materials for its posts, piers, stations, and other needful uses in the 
construction, maintenance, and operation of said lines of telegraph, and may pre-empt 
and use such portion of the unoccupied public lands subject to pre-emption, through 
which its said lines of telegraph may \te located, as may be necessary for its stations, 
not exceeding forty acres for each station ; but such stations shall not be witliin 
fifteen miles of each other. 

Sec. 2. And be itfurtlier enacted, That telegraphic communication betweea the sev- 
eral Departments of the Government of the United States and their officers and agents 
shall, in their transmission over the lines of said companies, have priority over all 
other business, and shall be sent at rates to be annually fixed by the Postmaster- 
General. 

Sec. 3. And he it further enacted, That the rights and privileges hereby granted shall 
not be transferred by any company acting under this act to any other corporation, 
association, or person: Provided, however. That the United States may at any time 
after the expiration of five years from the date of the p^^ssagef of this act, for postal 
military, or other purposes, purchase all the telegrapb-lines, property, and effects of 
any or all of said companies, at an appraised value, to be ascertained by five compe- 
tent, disinterested persons, two of whom shall be selected by the Postmaster-General 
of the United States, two by the company interested, and one by the four ao pre- 
viously selected. 

Sec. 4. And he it further enacted, That before any telegraph company shall exercise 
any of the powers or privileges conferred by this act, such company shall file their 
written acceptance with the Postmaster-General of the restrictions and obligation 
required by this act. 

Approved, July 24, 1866. ' 

[PuBuc Resolution— No. 9.] 

JOINT RESOIilTTION to authorize the Secretary of "War to provide for taking meteorological ob- 
servations at the miUtary stations and at other points in the interior of the continent, and for giving 
notice on the northern lakes and seaboard of the approach and force of storms. 

Be it resolved ly the Senate and House of Representatives of the United States of America 
in Congress assembled, That the Secretary of War be, and he hereby is, authorized and 
re<][uired to provide for taking meteorological observations at the military statioiis 
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in ibe inliaaar of tbe ^ontmeiit, and at ^her pomts ia the States and Teiritories of 
the (Jaited Btatea, and for giyiog notice oo the northern lakes and on the seacoast by 
magaetio teiegra^ and marine signals of the approach and force of storms. 

Approved, Febraary 9, 1870. 

For farther information eonoerning the manner of handling and ao- 
coantfn^fcrroffloialtelegrainSy seeinatractionsto operatoreonthe United 
States military telegraph lines, pablished in Signal Office General Or- 
ders I^o. 19, serierof 1887 : 

War Bepabtment, 
Otfice of thk Chief Signal Officer, 

Washingtonf D, C, July 3, 1872. 

The following is the text of the ooder of the Secretary of War, received hy the Chief 
Signal Officer of the Axmy, and is published for the information of all eonoerned : 

"War Department, 
*' Washingion City, June 27, 1872. 

"The Chief Signal Officer of the Army is herehy directed and ordered to carry into 
effect the special duties imposed upon the Secretary of War by the act of Coneress 
approved Jnly 24, 1866, entitled 'An act to aid in the constraction of telegraph lines, 
and to secure to the (Government che use of the same for postal, military, and other 
purposes," and by the public resolution No. 9, approved February 9, 1870, and entitled 
* Jomt resolution to authorize the Secretary of War to provide for taking meteorolog- 
ical observations at the military stations and other points in the interior of the con- 
tinent, and for givinfi^ notice on the northern lakes and seaboard of the approach and 
force of storms,' and by the act approved June 10, 1872, eo titled 'An act making ap- 
proprial^ons for sundry civil expenses of the Government for the fiscal year endiug 
June 30, 1873, and for other purposes ; ' and the said Chief Signal Officer of the Army, 
and all such persons as have been or shall be designated and employed by him for the 
taking of meteorologioal observations, or tbrprepwng or presenting telegraphic com- 
munications for transmission, or for transmitting the same, as hereby recognized and 
appointed as agents of the War Department for those purposes, and are hereby au- 
thorized and directed by and in behalf of said Department to offer to any telegraph 
compauy in the United States, for transmission, any and all such telegraph oommu- 
nications as they may be required by the Chief Signal Officer to make, and to request 
the transmission thereof by such company or oompanles, at such times, and in such 
places, as may be directed by said officer. 

"WM. W. BELKNAP, 

" Secretary of War." 

AN ACT making appropriations for sandry oiWl oxpensos of the Gorernment for the flaoal year end- 
ing June thirtieth, eighteen hundred and seventy -three, and for other purposes. 

Be it enacted hy the Senate and Hou$e ef Sepreaentativee ef ike United States o/Aner- 
^ i» Congress assembled. That the following sums be, and the same are hereby, ap- 
propriated for the objects hereinafter expressed, for the fiscal year ending June thir- 
tieth, eighteen hundred and seventy-three. 



UNDER THE WAR DEPARTMENT. 



SIGNAL OFFICE. 



Providedf That the Secretary of War be, and he hereby is, authorized and leqnired 
to provide, in the system of observations and reports in charge of the Chief Signal 
Officer of the Army, for snch stations, reports, and signals as may be fonnd necessary 
for the benefit of agriculture and commercial interests: And provided, That no part 
of this appropriation, nor of any appropriation for the several Departments of the 
Government, shall be paid to any telegraphic company which shall neglect or refuse* 
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to transrait tetegrapbio commttnioations b etween said Depattfflente, their offioen, 
aif^nts, or employes, under the proyisions of the second section of chapter two hon-i 
dred and thirty of the Statutes of the United States for the year eighteen hundrei 
and sixty-six, and at rates of compensation therefor to be established by the PostniagH 
ter-General : Provided also, That whenever any telegraph company shall have filed 
its written acceptance with the Postmaster-Gtonoral, of the restrictions and obliga- 
tions required by the act approved July twenty-fonrth, eighteen hnndred and sixty- 
six, entitled ''An act to aid in the construction of telegTaph-line& and to secure to 
the Government the use of the same, for postal, military, and other purposes," if 
such company, its agents, or em{>loy68 shall hereafter refuse or neglect to transmit 
any such telegraphic communications as are provided for by the aforesaid act or by 
the joint resolution approved the ninth day of February, eighteen hundred and 
seventy, '' To authorize the Secretary of War to provide for taking meteorological 
observations at the military stations and other points of the interior of the conti- 
nent, and for giving notice on the northern lakes and seaboard of the approach and 
force of storms," such telegraphic company shall forfeit and p&y to the United Stat«i) 
not less than one hnndred and not exceeding one thousand dollars for each refusal or 
neglect aforesaid, to be recovered by an action or actions at law, in any district court 
of the United states. 
Approved, June 10, 1872. 

OBSERVATIONS AT SEA. 

The Hydrographic OflBice, XT. S. Navy Department, has charge af the 
collection of international simaltaneous observations made at sea, and 
will give all necessary instructions relative to this work/ 

It is the desire of the Chief Signal Officer that all shipmasters sailing 
between the XJnit^ States and foreign ports cooperate with the Hy- 
drographic Office, as formerly with the Signal Service, in taking and 
recor^ng simaltaneous q)3servations. 

In this work the Chief Signal Officer of the Army and the Chief 
Hydrographer of the Navy are working in accord. 

Observers at sea-coast stations, other than Boston, New York, Phila- 
delphia, Baltimore, and New Orleans, will distribute for the Navy 
Department to shipmasters such forms and publications as may be sent 
them by the Hydrographic Office for the purpose. At the stations 
named, the Branch Hydrographic Offices will attend to this duty. 

Observers of the Signal Service, when soliciting observations, will be 
careful to explain fully the importance of such observations, that it was 
impossible, before the new method of simaltaneous observations was 
put in operation, and before a practical system for the co-operation of 
all nations was devised, to combine these investigations of the weather 
into a uniform scheme for observing the atmosphere. In order to com- 
preheud the forces which unite to make a single cyclone, it is necessary 
to extend investigations far beyond the territorial limits of the United 
States ; and there is no way by which this can be accomplished except 
through the co-operation of the merchant marine. 

Shipmasters becoming co-operating observers of the Signal Service 
receive the publications of the Weather Bureau free of charge. They 
will be invited, when in port, to visit signal offices, and observers will 
impress upon them the necessity of. and the advantages to be derived 
by the shipping community from, tabulated meteorological observations 
taken at sea. The aims of the Hydrographic Office and of the U. S. 
Signal Service will be fully explained. 

Barometric readings should be continued while the vessel is in port, as 
they furnish a very important connection between the land and marine 
observations. 

Vessels arriving, frequently report having encountered derelicts, 
wrecks, gales, storms, and hurricanes; they also report interesting me- 
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^olo^ica] and nautical phenomeaa. Observers in saoh cases will take 
IS to secure particulars, and fill up aud forward to the Chief Signal 
cer (for the Chief Hydrographer) a form furnished, upon requisition, 
the purpose. 

Observers will inform shipmasters that, when in foreign ports, mail 
Iressed to the Chief Signal Officer of the Army may be handed to the 
ited States consular officers, who have been instructed by the State 
partmeut to forward the same to its place of destination without cost 
postage to the observers. 
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Appbndix Ko. 2. 
C&mparative scales of eld French, meiriealf tmd EnffUah 



Old French (or 
ParirienZoU). 


Metrical. 


XngUah. 


Old French (or 
Pwisien ZoS). 


Metrical. 


Snfflkh. 


Ifu^ket. Linea. 


MOUmeUn. 


InOua, 


Ineket. lAnet. 


MmmeUn. 




28 3.3 


711.2 


2a 00 


a2 


143. Z 


29. SOT 


a& 


711.7 


2a 02 


27 a4 


749.8 


2a 52 


8.7 


712.2 


2a04 


a 6 


750.3 


20.54 


3.9 


712.7 


2a 06 


a8 


7^.8 


2a 66 


4.2 


713.2 


28.08 


ai 


751.3 


29. 5» 


4.4 


718.7 


2a 10 


as 


751. 8 


2ft6D^ 


4.0 


714.2 


2a 12 


as 


752.8 


2a 6» 


4.8 


714.7 


2a 14 


a7 


75a 8 


29.64 


&1 


715.8 


2a 16 


lao 


75a 4 


29.66 


6.8 


715.8 


2a 18 


ia2 


75a 9 


2a68 


5.5 


716.3 


2a 20 


ia4 


754.4 


29.70 


6.7 


716.8 


«2a28 


lao 


754.9 


2a 72 


6.0 


717.3 


^2a24 


lao 


755.4 


20.74 


6.2 


717.8 


2a 26 


ILl 


75a 9 


29.76 


6.4 


718.3 


28.28 


1L8 


75a 4 


2a 78 


6.6 


7ia8 


28.80 


11.5 


7sa9 


29.80 


6.9 


719.3 


2a 32 


11.8 


757.4 


29.82 


7.1 


719.8 


2a 34 


28 ao 


757.9 


29.84 


7.3 


720.3 


2a 36 


a2 


75a4 


29.86 


7.5 


720.8 


28.88 


a 4 


75a9 


29.88 


7.8 


721.3 


28.40 


a. 7 


759.4 


29.90 


ao 


721.9 


sa42 


a 9 


760.0 


29.92 


&2 


722.4 


2a 44 


1.1 


760.5 


2a94 


a4 


722.9 


2a 46 


1.3 


761.0 


29.96 


a7 


723.4 


2a 48 


1.6 


761.5 


29.98 


&9 


723.9 


2a 50 


1.8 


76a 


saoo 


9.1 


724.4 


2a 52 


ao 


76a 5 


3a02 


9.4 


724.9 


2a 54 


a2 


7eao 


30.04 


9.6 


725.4 


28.56 


2.5 


763.5 


3a06 


9.8 


725.9 


28.58 


a7 


764.0 


3a 08 


10.0 


72a 4 


28.60 


2.9 


7W.6 


saio 


10.2 


72a9 


28.62 


ai 


765.0 


3ai2 


10.6 


727.4 


2a 64 


a4 


765.5 


3ai4 


10.7 


72a 


2a 66 


a 6 


766.1 


3ai6 


10.9 


72a 5 


2a 68 


a 8 


766.6 


8ai8 


11.2 


720.0 


2a 70 


4.0 


767.1 


3a 20 


11.4 


720.5 


28.72 


4.3 


767.6 


3a22 


11.6 


730.0 


28.74 


4.5 


76a 1 


8a24 


11.8 


730.5 


2a 76 


4.7 


76a 6 


8a26 


27 0.0 


731.0 


2a 78 


4.9 


769.1 


3a28 


0.3 


731.5 


2a 80 


5.2 


769.6 


30.30 


0.5 


732.0 


2a 82 


a4 


770.1 


30.82 


0.7 


732.5 


2a 84 


ae 


77a 6 


80.34 


• 1.0 


733.0 


28.86 


a8 


771.1 


3a36 


1.2 


73a 5 


2a 88 


ai 


77L6 


♦sass 


1.4 


734.0 


«8.90 


as 


77a 1 


3a40 


1.6 


734.6 


28.92 


as 


772.7 


30.42 


L8 


735.1 


2a 94 


a7 


77a 2 


3a 44 


2.1 


735.6 


2a 96 


7.0 


77a 7 


3a46 


2.3 


73a 1 


28.98 


7.2 


774.2 


3a48 


2.5 


73a 6 


29.00 


7.4 


774.7 


30.50 


2.8 


737.1 


29.02 


7.6 


77a 2 


30.52 


8.0 


737.6 


29.04 


7.9 


775.7 


3a54 


3.2 


738.1 


29.06 


ai 


77a 2 


3a56 


3.4 


73a 6 


2a 08 


as 


77a 7 


da58 


3.6 


789.1 


29.10 


as 


777.2 


sa60 


3.9 


739.6 


29. 12 


a8 


777.7 


3a02 


4.1 


740.1 


2a 14 


ao 


77a 2 


3a64 


4.3 


740.7 


29.16 


a 2 


77a 7 


Sa 66 • 


4.6 


741.2 


2a 18 


a 4 


77a 3 


30.68 


4.8 


741.7 


29.20 


a 7 


77a 8 


3a 70 


5.0 


742.2 


2a 22 


ao 


780. S 


3a 72 


5.2 


742.7 


2a 24 


lai 


780.8 


3a74 


5.4 


74a 2 


2a 26 


las 


781.3 


3a 76 


5.7 


74a 7 


2a 28 


ia6 


781.8 


3a 78 


5.9 


744.2 


29.30 


ia8 


7813 


3a 80 


6.1 


744.7 


2a 32 


11.0 


782.8 


3a82 


6.4 


745.2 


2a 34 


11.2 


783.3 


3a84 


6.6 


745.7 


20.36 


11.5 


78a 8 


30.86 


6.8 


746 2 


29.38 


11.7 


784.3 


30.88 


7.0 


74a 7 


2a 40 


11. a 


784.8 


30. 90 


7.2 


747.3 


2a 42 


29 ai 


785.4 


3a 92 


7.5 


747.8 


20 44 


a 4 


785.9 


3a 94 


7.7 


74a 3 


2a 46 


a 6 


78a 4 


30.96 


7.9 


74a 8 


2a 48 


a8 


78a 9 


3a98 
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Afpbndix No. 3. 
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o 




<»i 
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1 


1 


1 
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I 

1 





j 


•d 


g 


o 


o 


O 


o 





o 





o 





o 


o 


o 


100 


37.8 


30.2 


72 


22.2 


17.8 


44 


6.7 


5.3 


16 


-8.9 


— 7.1 


99 


87.2 


20.8 


71 


2L7 


17.3 


43 


6.1 


4.9 


15 


— 9.4 


— 7.6 


98 


36.7 


29.3 


70 


21.1 


16.9 


42 


5.6 


4.4 


14 


—10.0 


— 8.0 


97 


36.1 


28.9 


69 


20.6 


16.4 


41 


5.0 


4.0 


13 


—10.6 


— 8.4 


96 


35.6 


28.4 


68 


20.0 


16.0 


41 


4.4 


3.6 


12 


-11.1 


— 8.9 


95 


35.0 


28.0 


67 


19.4 


15w6 


39 


3.9 


8.1 


11 


—11.7 


-9.3 


94 


34.4 


27.6 


66 


18.0 


15.1 


38 


3.3 


2.7 


10 


-12.2 


- 9.8 


93 


33.0 


27.1 


65 


18.3 


14.7 


37 


2.8 


2.2 


9 


—12.8 


—10.2 


92 


33.3 


26.7 


64 


17.8 


14.2 


36 


2.2 


1.8 


8 


—ISIS 


—10.7 


91 


33.8 


26.2 


63 


17.2 


13.8 


35 


1.7 


1.3 


7 


—13.9 


-11.1 


90 


32.2 


25.8 


62 


16.7 


13.3 


84 


1.1 


0.9 


6 


-14.4 


—11.6 


80 


31.7 


25.3 


61 


16.1 


12.9 


33 


0.6 


0.4 


5 


—15.0 


-12.0 


88 


31.1 


24.9 


60 


15.6 


12.4 


32 


0.0 


0.0 


4 


—15.6 


—12.4 


87 


30.6 


24.4 


50 


15.0 


12.0 


31 


— 0.6 


— 0.4 


3 


-16.1 


—12.9 


80 


80.0 


24.0 


58 


14.4 


11.6 


30 


— 1.1 


— 0.9 


2 


—16.7 


-13.3 


85 


29.4 


23.6 


57 


13.9 


11.1 


29 


— 1.7 


— 1.3 


1 


—17.2 


—13.8 


84 


28.9 


23.1 


56 


13.3 


10.7 


28 


— 2.2 


-1.8 





—17.8 


—14.2 


83 


2a8 


22.7 


55 


12.8 


10.2 


27 


— 2.8 


— 2.2 


— 1 


—18.3 


—14.7 


82 


27.8 


22.2 


54 


12.2 


9.8 


26 


— 3.3 


-2.7 


— 2 


—18.9 


-15.1 


81 


27.2 


21.8 


53 


11.7 


0.3 ; 


25 


— 3.9 


— 3.1 


— 3 


-19.4 


—15.6 


80 


26L7 


21.3 


52 


11.1 


8.9 


24 


— 4.4 


-3.6 


— 4 


—20.0 


—16.0 


79 


26.1 


20.0 


51 


10.6 


8.4 ' 


23 


— 5.0 


- 4.0 


— 5 


—20.6 


—16.4 


78 


25.6 


20.4 


50 


10.0 


8.0 


22 


-5.6 


— 4.4 


— 6 


—21. 1 


—16.9 


77 


25.0 


20.0 


49 


9.4 


7.6 


21 


— 6.1 


— 4.9 


— 7 


—21.7 


—17.3 


76 


244 


19.6 


48 


8.9 


7.1 


20 


— 6.7 


— 5.3 


— 8 


—22.2 


—17.8 


75 


23.9 


19.1 


47 


8.3 


6.7 


19 


— 7.2 


— 5.8 


-9 


-22.8 


—18.2 


74 


23.3 


18.7 


46 


7.8 


6.2 


18 


— 7.8 


— 6.2 


-10 


—23.3 


—18.7 


73 


22.8 


18.2 


45 


7.2 


5.8 


17 


— 8.3 


— 6.7 


-11 


-23.9 


—19. 1 



Appendix No. 4. 

Magnetic decUnationa at Signal Service atatUma, 1888 (July), 
[Furnished by the IT. S. CoaBt and Geodetic Survey.] 



Abaene,Tex lOo 35* E. 

Albany.N. Y 10 20 W. 

Alpena, Mioh. (abont) 1 00 W. 

Atlanta, Ga. (abont) 4 00 E. 

Atlantic City, B". J ^ 7 05 W. 

Augasta,Ga 2 05 E. 

Apache, Port, Aria 14 10 E. 

Assinaboine, Fort, Kont (abont) 20 45 E. 

Astoria, Oreff. (aboat) 22 00 E. 

Baltimore,Md 4 40 W. 

Block Island, B. 1 10 55 W. 

Boston. Mass 11 55 W. 

Bridjfer, Fort, Wyo 16 35 E. 

BuflWo.N. Y 5 10 W. 

BoU6 City, Idaho 18 86 E. 

Bi8inarok,Dak 15 85 E. 

Brownsville, Tex. 7 36 E. 

Bnford, Fort, Dak. (abont) 18 15 E, 

Bidwen.Fort,Cal 18 00 E. 

Cairo.Ill 5 20 E. 

Cauby, Fort, Wash 21 40 E. 

Carson City, ISSsBT 16 65 E. 

Cedar Keys, Fla 3 15 B. 

Charleston, & C 00 

Charlotte,N.C 15 E. 

ChattanooitBuTenn 2 20 E. 

Cheyenne, wyo. (about) 15 15 E. 

ChicagcIU 4 00 E. 

Cincinnati, Obio 145 E. 

Cleveland, Ohio 1 35 W. 

Columbus, Ohio 25 E. 

Columbia, S.C 1 10 B. 

Colorado Springs, Colo 14 20 E. 

CoQcordia,Kans 12 10 B. 

Corpus Christl- Tex : 8 05 E. 

Crete, Kebr. (about) < 11 80 E. 

Castor, Fort, Mont (about) 18 00 E, 

3106 S S % 



Davenport, Iowa 6oi5'E. 

Denver, Colo 14 15 E. 

Des Moines, Iowa 8 50 E. 

Detroit,Mioh 30 W. 

Dodge City, Kans 11 50 E. 

Dubuque,lowa 6 40 E. 

Deadwood,Dak 15 45 E. 

Dnluth, Minn, (about) 10 30 E. 

Davis, Fort, Tex 10 55 E. 

Ea8tport,Me 18 55 W. 

El Paso, Tex 12 00 E. 

Erie,Pa 3 30 W. 

Elliott, Fort. Tex 1120 E. 

Esoanaba, Mich, (about) 3 00 E. 

Eureka, Cal 18 10 E. 

Fort Du Chesne, Utah (abont) 16 00 E. 

Fort Smith, Ark 8 15 E. 

Fresno City, Cal. (about) 15 30 E. 

Frisco, Utah, (abont) 16 45 E. 

Galveston, Tex 7 40 E. 

Grand Haven, Mich, (abont) • 2 30 B. 

GreenBay.Wis 8 40 E. 

Grant, Fort, Ariz, (about) 13 20 E. 

Hatteras,N.C 3 45 W. 

Huron,Dak ; 12 15 B. 

Helena, Mont 19 55 E. 

Indianapolis, Ind 2 15 E. 

Jacksonville, Fla 2 00 E. 

Keoknk,Iowa 7 05 E. 

KeyWest,Fla 2 60 E. 

Knoxville, Tenn 1 30 B. 

Keeler,CaL (about) 15 30 E. 

Las Animas, Colo 13 15 B. 

LaCroese, Wis 8 00 E. 

Lamar, Mo 8 40 E. 

Lansing, Mich 1 00 B. 

Leavenworth, Kans.....^.......^...... 9 35 & 
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Magnetic declinations at Signal Service stations, 1888 (t7uIy)-^ontmned. 



Lexington, Ky....: 29 CKE. 

LittleKook. Ark. (aboat) 7 00 E. 

Los Angeles, Gal 14 30 E. 

LonlBvlTle, Ky 2 35 B. 

LvDchburg, V8 1 25 W. 

Mackinaw Citv, Mich 20 E. 

Manchester, N. H 11 15 W. 

MoKlnney, Fort, Wyo. (about) 16 25 E. 

Marquette, Mich 3 20 E. 

Memphis, Tenn 6 10 E. 

Milwaukee, Wis 4 30 E. 

Mobile. Ala 5 20 E. 

Montgomery, Ala 4 00 E. 

Moorhead, Minn 1100 E. 

Mount Washington, N.H 14 30 W. 

Maginnis, Fort Mont (about ) 19 30 E. 

Montrose, Colo, (about) 14 45 E. 

Nantucket, Mass....: 11 20 W. 

Nanhville, Tenn 4 40 E. 

New Brunswick, N. J 7 SOW. 

New London, Conn 10 00 W. 

New Orleans, La 6 00 E. 

New York City 8 20 W. 

Norfolk. Va 8 80 W. 

North Platte, Nebr 12 35 E. 

Northfleld, Vt 12 60 W. 

New Haven, Conn 9 25 W. 

01ympia,Wa8h 2140 E. 

Omaha,Nebr 10 10 E. 

08wego,N. Y 7 25 W. 

Palestine, Tex 8 15 E. 

Penitacola, Fla 5 25 E. 

Pitt«burg,Pa 8 00 W. 

Philadelphia, Pa 6 60 W. 

Prescott, Ariz, (about) 14 20 E. 

Pike's Peak, Colo 14 25 E. 

Poplar River, Mont 18 40 E. 

Port Angeles, Wash 22 30 E. 

Port Huron, Mich 1 30 W- 

Portland,Me 13 50 W. 

Portland, Oreg 2200 E. 



Raleigh, N.C KOO'W. 

Red BlnitCaL (about) 17 20 £. 

Rio Grande City, Tex 7 50 E. 

Rochester.N. Y 6 30 W. 

Roseburg, Oreg. (about) 18 30 £. 

Saeramento, Cal 17 15 £. 

Saint Louis,Mo 5 50 E. 

San Francisco, Gal 16 35 E. 

Samt Paul,Minn 9 35 K 

Saint Vincent. Minn 12 15 E. 

Salt Lake City, Utah 16 20 E. 

San Diego, Cal 13 35 E. 

Sandusky.Ohio 20 E. 

SanUF6.N.Mex 12 55 K. 

Savannah, Oa 1 40 E. 

Shreveport, La 7 20 E 

Southport,N.C 1 10 W. 

8pringaeld,IU 5 15 E. 

Springfield, Mo 8 E, 

San Antonio, Tex 9 00 E. 

SiU,Fort,Ind.T 9 45 E. 

Spokane Falls, Wash 2140 E. 

Stanton, Fort, N. Mex 12 50 E. 

Sully, Fort, Dak 14 25 E. 

Tatoosh Island, Wash, (about) 23 00 £. 

Titusville, Fhk (about) 2 00 E. 

Toledo,Ohio 20 E. 

Topeka^ans 10 00 E. 

TottenTForf.Dak 14 40 E. 

University, Miss, (about) 6 45 E. 

Valenttae, Nebr 12 45 K 

Vioksbnrg, MUs 6 30 E. 

Washakie, Fort, Wyo. (about) 16 00 E. 

Washington City 4 10 W. 

Walla Wa^ Wash 22 20 E. 

Wilmington, N.C 50 W. 

Winnemnooa, Nev 17 40 E. 

Wood's HoU, Mass II 15 W. 

Yankton,Dak - 1145 B. 

Yuma, Ariz 13 35 fi, 



Appendix No. 5. 




station. 




.2*1 



Jleridian. 

Abilene, Tex .....^ 106th 

Albany, N.Y 1 75th 

Alpena, Mich 90th 

Apache, Fort, Ariz 105th 

Assinaboine, Fort, Mont 105th 

Astoria, Oreg • 120th 

Atlanta, Ga 90th 

Atlantic City, N. J 75th 

Augusta, 6a 75th 

Baltimore, Md 75th 

Bldwell, Fort, Cal 120th 

Bismarck, Dak 105th 

Block Island, R.I 75th 

BoisA Citv, Idaho 120th 

Boston, Mass. , 75th 

Bridger, Fort, Wyo 105th 

Brownsville, Tex 90th 

Buffalo, N.Y. , 76th 

Buford, Fort, Dak 105th 

Cairo, III 90th 

Canby, Fort, Wash ^ 120th 

Carson City, Nev 120th 

Cedar Keys, Fla 90th 

Charleston, 8. 75th 

Charlotte, N.C 75th 

Chattanooga, Tenn 90th 

Cheyenne, Wyo 106th 

Chicago, 111 90th 



h. m. 


1 




5 






2 
2 
3 


34 




?0 




19 




15 




37 


3 






3 

1 


27 




a 




1 




43 


14 




*v "'ii' 


2 


44 




2 
1 

1 

3 
2 

1 


r. 




30 




15 




56 




56 


. .. 


16 




59 




33 




20 




23 




41 




59 




59 
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Apfekdix No. 5— Continued. 






Station. 



ncinnati Ohio 

eveland, Ohio 

tlorado Springs, Colo ... 

tlunibla, S.G 

(lumbna, Ohip 

incordia, Kans 

»rpu8 Christi, Tqx 

ete, Nebr 

later. Fort, Mont 

Eivenport, Iowa 

ivis, J5''oriTex 

^adwood. Dak 

jn vor, Colo 

38 Moines, Iowa 

atroit, Mich 

xlgeCity, Eans 

ibaque, Iowa... 

a Chesne, Fort, Utah... 

ilutb, Minn. 

istport. Me 

liott. Fort, Tex 

Paso, Tex 

;ie, Pa 

jcanaba, Mioh 

ireka, Oal 

)rb Smith, Ark 

xsno City, Gal 

•iaco, Utah 

ilveston, Tex 

rand Haven. Mioh 

rant, Fort, Ariz 

leenBay, Wis 

atteras, N.O 

elena, Mont 

aron. Dak 

idianapolls, Ind 

icksonville, Fla 

eeler, Cal 

eokuk, Iowa 

ey West, Fla 

uoxville, Tenn 

skCrosae, Wis 

imar. Mo 

u)8ln^, Mich 

EM Animas, Colo 

Baven worth, Kans 

axineton, Ky 

ittle Kook, Ark 

08 Anseles. Old 

Buisville, Ky 

ynchburg, Va 

ackinaw City, Mich 

cKinney, Fort, "Wyo . .. 

aginnis, Fort, Mont 

'anchester, N. H 

!arqaettejMich 

Memphis, Tenn 

Hwaakee, Wis , . . 

iobile, Ahfc 

lontgomerv, Ala ...^. . . 

[ontrose. Colo 

^oorhead, Minn 

leant Washington, K H 

antncket. Mass 

ashville, Tenn 

ew Brans wick, N. J . . . . 

ew Haven, Conn 

ew liondon, Conn 

ewOtleans, La 

ew York City 

orfolk, Va 

orthfleld, Vt 

orth Platte, Nebr 

lympia. Wash 

mAha,Kebr 



■9| 
ill 



Meridian. 
90th 
75th 

105th 
75th 
90th 

105th 
90th 
90th 

105th 
90th 

105th 

105th 

105th 
90th 
90th 

105th 
90th 

105th 
90th 
60th 

105th 

105th 
75th 
90th 

120th 
90th 

120th 

120th 
90th 
90th 

I05th 
90th 
75th 

105th 

105th 
90th 
75th 

120th 
90th 
75th 
90th 
90th 
90th 
90th 

105th 
90th 
90th 
00th 

120th 

.90th 
75th 
90th 

105th 

105th 
75th 
90th 
90th 
90th 
90th 
90th 

105th 
90th 
75th 
75th 
90th 
75th 
75th 
75th 
90th 
75th 
75th 
75th 

105th 

120th 
^th 




k. m. 



32 



14 




h. m. 
38 
27 
59 
24 
32 
31 



10 

2 
56 
55 


14 
32 
40 

3 
19 

8 



41 
6 
20 
48 
17 
17 



1 19 
45 

2 20 
52 

2 
2 28 

1 32 
44 
26 

2 51 
1 6 

27 



5 

17 
38 
53 
20 
38 

8 
53 
43 
16 
38 

5 
16 



49 

1 
61 
52 
45 

2 12 
1 27 



47 



43 
11 
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Affbsdix Mo. 5— <:!ontinned. 



ill 



at* i, 

eSoS 



Oswego, N.T 

Palestine, Tex 

Pensaoola. Fla 

Philadelphia, Pa 

l*ike'» Peak. Colo 

Pittaburjt, Pa 

Poplar Biver, Mont ... 
Port Angeles, Wash... 

Port Huron, Mich 

Portland, Me 

Portland, Oreg 

Prescott, Ariz 

Raleigh, N.C 

BedB]aff,Cal 

Rio Grande City, Tex . 

Rocheater, K Y 

Roeeborg, Oreg 

Sacramento, Cal 

Saint Looia, Mo 

Saint Paol, Minn 

Saint Vincent, Minn .. 
Salt Lake City, Utah . . 

San Antonio, Tex 

San Diego, Cal 

Sandusky, Ohio 

San Francisco. Cal — 

Santa F6. N. Mex 

Savannah, 6a 

Shreveport, La 

Sill, Fort, Ind. Ter.... 
Spokane Falls. Wash.. 

Springfield, 111 

Springfield, Mo 

Stanton, Fort, N. Mex 

SnUy, Fort, Dak 

Tatoosh Island, Wash . 

Titusville, Fla 

Toledo, Ohio 

Topeka, Eans 

Totten, Fort, Dak 

University, Miss 

Valentine, Kebr 

Vicksbnrg, Miss 

Walla Walla, Wash... 
Washakie, Fort, Wyo . 

Washington City 

Wilmington, N. C 

Winnemnoca, Nev 

Wood's Holl, Mass — 

Yankton, Dak 

Ynma, Aiiz 



Meridian. 

75th 

90th 

90th 

75th 

105tli 

75th 

105th 

120th 

75th 

75th 

120th 

105th 

75th 

120th 

105th 

75th 

120th 

120th 

00th 

90th 

90th 

105th 

105th 

120th 

90th 

120th 

lOoth 

75th 

90th 

105th 

120th 

90th 

90th 

105th 

105th 

120th 

75th 

90th 

90th 

105th 

90th 

105th 

90th 

120th 

105th 

75th 

75th 

120th 

75th 

90th 

120th 



JL m. 





1 

2 

2 
3 


•H 




4') 














■fl 




n 




14 




SA 


IQ 








1] 




^ 




H 




n 




■,'1 




11 




11 




fi 




I 




1' 




'^ 




'n 




m 




4h 




3(1 




4 







?4 




14 




8.1 




44 




M 




13 




2 




4! 




It 




n 




2 
2 

2 


:a 




n 




Its 




.18 




41 




J 




fa 




16 




8 




12 




51 


17 






1 
2 


30 




^ 
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A. 

Abstract of joarnal, when mailed 72 

Affidavits, before whom made 112 

Allowances while traveling 115 

Aneroid barometer 21 

Annual reports, compilation of 8 

Anemograph, directions for setting up " 41 

Anemometer suppoil;, Maring, description of 43 

Anemometer record sheet, manner of placing on cylinder 50 

Anemometer : 

location of 46 

manner of erecting 45 

supports for i^ 43,45 

stvle nsed 50 

when oiled. 46 

when compared 46 

when changed 46 

when returned for repairs , 46 

requests for parts of 46 

dial, explanation of 46 

dial, how read 48 

wind velocity, how obtained from dial - 49 

dial to be read daily 49 

Approximate altitudes 5 

Arrival at station to be reported 115,116 

Assistants : 

communications from, how forwarded 89 

instructions to be given to 88 

monthly report of proficiency 88 

promotion of 89 

civilian, name of, to be reported 89 

civilian, to be obtained 89 

Attorney, certificate of 87 

Aurora, description of, to be complete 70 

B. 

Backing of wind 41 

Baggage, number of pounds allowed sergeants 114 

Barometers : 

pattern used 10 

elevation of ivory point.. 5,10 

zero point 10 

scale, iow divided-..- 10 

scale not to be moved lO 

vernier, explanation of 10,14 

moving of : 10 

how packed to be carried by hand 11 

how packed for transportation by mail or express , 11 

mercury to be removed 11 

how to be placed iu box for transportation 11 

when received to be examined H 

how suspended H 

standard box 11,12 

^133 , , 
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Page. 
Barometers— Continued. 

how read 13,11 

corrections, how applied 1' 

reductions, how made r>,ii' 

temperature of ..-.. \' 

cistern of extra to be kept full 1* 

changes in location r 

comparative readings, when taken I* 

during what interval moved 1* 

changes in elevation, reduction table for .... 1* 

how cleaned 19 

air in tube 21 

what readings to be entered before receipt of table 1^ 

readings, how converted '^' 

aneroids, do not need gravity correction % 21 

aneroids, on request of owner to be reset 1^ 

comparison of ship's 1^ 

attached thermometer for .• 1" 

Barometers, aneroid 21 

Batteries : 

kinds nsed •'•j 

how set up - ^ '^i 

to be examined weekly 5 

zincs, when removed =^' 

number of cells required w 

for anemograph 42 

Battery box to be kept clean 5.' 

Bids : 

how obtained M 

for fuel, how prepared , 1'^-' 

for illuminating oil..: I'-j 

for stoves K'"' 

number of persons to be invited to bid , 1''^ 

notice calling for, where posted 1'^ 

envelopes nsed 1"^ 

received after date of opening has expired 1"^ 

how forwarded li'^ 

open market price to be stated W 

opened by obsen'ers, how prepared l'*^^ 

for stabling public animals 1''^ 

for ferriage 1*^ 

for tolls 1'^ 

Bills: 

how forwarded 1?^ 

to be accompanied by letter of authority 1"^ 

when rendered 1"' 

for rent of office, data to be entered upon ...; 1"; 

not to be made in name of observer 1'^' 

for cleaners, to be rendered quarterly ^ 

to be certified to by observers 1"^ 

observers responsible for tbe correctness of >... 1'* 

services rendered in fractional parts of a month, how computed I". 

in name of a corporate body, how signed 1"* 

from substatious, not to be certified to until property is accounted for 1'*' 

covering two fiscal years, how prepared ^^] 

Bills of lading ^Jj 

Bishop's ring, explanation of *[ 

Books of reference — -[ 

Box, barometer, to be tested for verticality 13,1' 

Bulletins : .^ 

special, issuance of - '' 

not furnished private individuals 'I 

cold-wave ?1 

railway '" 



Cautionary signals, (/fifee Signals.) ,^ 

Cells, battery, to be cleaned each Saturday 55,'* 

Circle, wind vane, for ceUing „,„_ <3^5^|^ * 
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Circnit reports .-.---..-.. i 74 

Cironlars : 

how filed 97 

how acknowledged - -- 97 

Clock, self-register: 

to be wound daily - 52 

rales for regnlatlng 52 

Clock, ofiSce: 

to what time adjusted 73 

error of, when corrected - -- ,--- 73 

Clouds : 

classification of 55 

description of 56,57 

what are upper 56 

what are lower 56 

movement of, how detected 55 

maimer of observing 55 

cirrus, description of 56 

cirro-cumulus, description of 56 

cirro-stratus, description of 56 

cumulus, description of 56 

cumulo-Gttratus, description of 57 

stratus, description of 57 

nimbus, description of 57 

Commutation of rations, amount allowed while traveling 115 

Comparative readings of barometers. (See Barometers. ) 

Comparative barometer readings, copy to be pasted in journal 17 

Copying-book, letter-press, rules for using 94 

Cold-wave signals 83 

Cold wave : 

explanation of term 83 

how shown on symbol map 79 

Corrjection cards. {See Thermometers.) 

Cotton-region stations. {See Substations.) 

Contracts, how prepared .^. .,.-... ^ 103,105 

Cyclostyle : 

description of r-'-r -- - ^^ 

pens for ' .' ^ 75 

D. 

Data: 

request for 1 78,86,8t 

compilingof. not obligatory «. 87 

Dental services not allowed : , «. 117 

Departure from station to^be reported ^ 115 

Diagram of ofiBce ''. .- «. 5 

Dial : 

anemometer 46,48,49,53 

anemometer, to be read daily - - 49 

Discharges of observers, how made 85 

Display stations : 

equipment of 82 

where established 82 

to be in sections 82 

Display men. {See Substations.) 

Drayage Ill 

Envelopes to be marked for divisions intended 95 

Equipments, wind signal : 

to be kept in order 82 

inspection of 82 

Errors : 

in reports, how charged ^ 8 

in forms, hc^ charged 86 

Etchings on thermometers, how renewed -«.--. |37 
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EvfiniDg, definition of " 

Expense book. {See Pnrehaaes. ) 

Expenses : ... 

not to be incnrred ^ithont aathority !r: 

for dental services not allowed jj' 

fornarse J{. 

for physician 

F. 

Fog, description of 

Forms: f..r^ 

to be rendered by second-order stations J'Jr: 

to be rendered by third-order stations ^"'*^ 

to be complete -— .-. « 

iustTOotions for preparing, where found 1 

failure to render '■ 

delayed, facts to be reported .: 

telegraph office to be supplied with ij 

Forecasts, not to be made.. r ': 

Freight, how transported to observer's office 

Frost: « 

light, defined L 

kUling, defined t 

Frost-work, how considered 

Fuel : .^ 

bidsfor,how obtained f^ 

certificate of inspection, how made }q» 

inspection to be made at yard of contractor * |^ 

at military posts - L 

purchased in open market 

Fnrlonghs: ^ 

application for,how made J 

date of return from, to be reported 

G. 

Gas, rates for, when forwarded >.«....... ..ir .^.... 

Gauges, rain. {See Rain-gauges.) 

Gauges, snow. {See Snow-gauges.) 

Gauges, river. {See River-gauges.) 

General orders : « 

how filed I 

how acknowledged - t 

Gibbon's self-register * J. 

Gravity correction, explanation of ^"' 

H. 

Hail 60,^ 

Handwriting to be plain * 

Haze, description of --.- Jl 

Hygrometer linens, requests for --. ^ 

I. 

Indications posted with bulletins .••• '' 

Indexing. {See Letters received and sent.) 

Indorsements, how made * 

Information relating to other departments to be reported * 

Instruments : 

changes in elevation or position 5»1^''' 

changes not to be made without authority \ ^i 

changes to be noted on report of instruments.! ^ 

changes to be noted in journal '; 

purchase of .V.V .'.'".".'.'_".'-"-'.'.'." . -V." .V-'- .'.'.' .'-V ^, 

received from postmaaU^rs to be examined.....*..'-!.! .lil-illll' !!!!!!— '^ 

liow transported ..:; - *.".".".'."!!" -'!-*!!!!'!!I!. !!!... 11, 3S»^^'' 

correction cards for !!!!!!.'!!!!!!!'!!!-'!!!!'".!!'* **"!!*.-.. ' 

unserviceable, how disposed of .!!!.!!!.!!!".'.! ..!!'.!*.'.!!! !. .." ^ 

broken by an observer .".'. * ' 

Instrumental error - . V.V.V.'.V. .". . . . .". V-V... ..V. ..V .V-". .!!i5 23,'^ 
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J 

Janitor 72,85 

Joamal : 

to be kept at third order stations 9 

data to be entered, on opening station 5 

entries to be complete 69 

relative to river observations, etc 66 

dates of all frosts to be recorded 70 

aarora, description of, to be complete 70 

opening and closing of navigation 67,72 

snbw£ul, amount of, to be recorded each day , 72 

instmments, unserviceable, date of occurrence to be noted 72 

additional subjects to be noted 72 

battery, condition of, to be noted ^ 55,72 

zincs, changing and cleaning of, to be noted 55 

highest and lowest water, date of, each month 67 

morning and evening 69 

meteors, how recorded 70 

tornadoes, how recorded , 70 

signals, time of hoisting and lowering 72 

civilian assistants, instructed, name of 72 

employes, names of 72 

medical attendance, by whom required 72 

comparative barometer readings 72 

sunsets, character of 72 

abstract of 9,72 

li. 

Leave of absence : 

application for, how made 85 

date of returning from, to be reported 85 

Letters received: 

designation of the term 91 

how folded 91,92 

how briefed 91,92,97 

hownumbered 91,93 

how filed :. * v 91 

telegrams, how briefed 93 

letters transmitting checks, how disposed of 93 

acknowledgments, to state clearly contents of communication 96 

indorsements, treatment of ..--. 93 

communications covering all sides of a sheet, treatment of 93 

communications referred, how returned 93,96 

Letters received, index 92 

letters, hew indexed ', 92,100 

when completed, where Hied 92 

Letters sent : 

designation of the term 94 

how written 95 

how addressed 95 

matters on different subjects not to be embodied in the same communication 96 

forwarding bills : 96 

from observers at military posts, how forwarded 96 

observers to give actual military rank 97 

not to be sent with meteorological forms .' 96 

to be sent with bills 96 

Letters-sent book : 

marginal references 94 

indexing of. 94,100 

Mackerel sky, description of 56 

Manuscript reports, now prepared 96 

Maps, cyclostyle : 

how issued by cyclostyle process , 74,76 

imx)erfect copies not to be sent out 76 

isobars and isotherms, how drawn 76 

words **high'' and **iow" ••••... 77 
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Maps, cyclostyle— CoDtinned. ^^ f 

position of station, how indicated // 

indications, where written - 77 

precipitation^ where entered 77 

not fnrnished private individuals 74 

Map, weather symbol, when changed - -- 71) 

Maring aQeAiometer support, description of • 4,'J 

Meals on steamer, number of to be reported 116 

Measuring stick for rain-gauges 59,61 

Medical accounts : 

how forwarded 117 

to be certified to 117 

Medical attendance, manner of employing..... 116 

Medical attendance, en leave or furlough, not allowed 117 

Meteorological reports, monthly, when for w arded 7 

Meteorological committee, appointment of - 6 

Mercury : 

how cleaned 19 

when furnished « 17 

Meridian, true, how obtained 40 

Morning, definition of 69 

Meteors, description of, to be given J 70 

Minus temperatures, how worded for publication 78 

Muslin for thermometers 23,29 

Navigation, (^ehing and closing of, to be reported 72,81 

Newspaper clippings 78 

Nimbus clouds, description of 57 

Nurse, services of 118 

O. 

Oath, persons competent to administer - — 112 

Observers : 

duties at third order stations - 9 

duties at telegraph offices 74 

upon receipt of orders, to carry out their provisions ^5 

neatness of 85 

assuming charge of station 85 

relief from charge of station 85,113 

discharge of -...'. 85 

contracting debts c*6 

absence of, next in rank to assume charge 86 

errors in forms 8 1^ 

books of study for 89 

to certify to the correctness of bills 106 

property, how transferred to 113 

responsible for property 114 

pay and allowances of 85,114 

vouchers for pay of, when forwarded 114 

rules for guidance while ti"aveling 114,115,116 

acting as inspectors, etc., to be reimbursed for actual expenses 116 

to exercise care in sending messages 119 

private funds of, not to be used for official purposes 101 

cost of ticket for, to be reported * 114 

sickness of 85,89,116 

death of 118 

inventory of effects of, how prepared 118 

allowance for burial of 118 

Observd^tions, sunset. {See Sunset observations.) 

Observations : 

at sea*.. 122 

with water thermometer, where made 37 

Office: 

selection of 5 

lease of ."...^ijr'!.!^.* 11.^^*1..". II'"". 5 

Digitized by V-jOOQ IC 



139 

Office-^oHtina^. 

to be accessible to the public i«.i...iii.^..«i..«^*.* 5 

diagram of 5 

moved, comparative barometer readincni to be taken ^. .* 18 

cleaning of ...-.a^..^^...^****..... 85 

Official data for courts, how furnished * * 66 

Official reports. (/See Keports.) 

Opening station '. • k.... 5 

Original record : • 

when forwarded •.....•••...... 7 

from isolated stations, to be registered 7 

P. 

Pennants, white and red. (/Sse Signals.) « 

Pencil for self- register, rules for regulating 50 

Precipitation : 

bow collected 59 

beginning and ending of 61 

sleet, snow, or hail, how measured 60 

letter '<T" indicates a trace 59 

Predictions, unofficial, not to be published 77,78 

Private funds not to be used for official purposes 101 

Promotions 89 

Property : 

reports of, to be rendered 108 

quarterly report, when rendered 108 

received, how taken up 108 

expended, how noted 108. 

•received, to be taken up whether invoiced or not 109 

not received, to be reported 109 

unserviceable, how disposed of 109 

returned, to be plainly marked 110 

receipts for shipment of , .-. Ill 

from discontinued stations, how disposed of Ill 

shipped through Quartermaster's Department Ill 

quarterly report of, at special stations 112 

memorandum receipts of, at special stations Ill 

at special stations, to be accounted for 112 

not to be exchanged 110 

lost or destroyed, to be accounted for by affidavit 112 

observers responsible for , 113 

not to be perverted to private use 109 

destroyed by an inspector 109 

transportation of , to observer's office Ill 

Psychrometer, whirkid: 

how mounted 31 

thermometers for, how mounted on arms 31 

Publications, purchase of. 87 

Purchases : 

not to be made without authority -. 101 

to be noted in expense book , 101 

request for, to be made quarterly 101 

when not made 101 

R. 

Rain-gauge : 

description of... i 59 

position of 59 

roof location 59 

support, tripod, for 59 

to be protected from interference 59 

measuring stick for 59,61 

proportion between area of, and divisions on stick 59 

Rainfall stations 6,111 

Rainfall, manner of measuring 59 

Records : 

not open to nnauthorized inspection 86,95 

failure to keep properly ^x^^^^as^^M,^ 
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Eecorda— Continiied. 

books of 87 

how marked ^ ^ 

Reports: 

failnre to render, panishment for 7 

to be rendered by seeond-order stations 9 

to be rendered by thtrd>order stations 10 

from sabstations 10 

delayed by sickness, certificate to be famished 8 

tobecompwed with originals 8 

official, how prepared 8 

annual, notes for, to be made daring the year 8 

responsibility for 7^ 

official headings of.... 78 

refastJ of telegraph companies to accept 120 

Beqnisitions : 

for forms and stationery, when made 110 

for sapplies, when made.... 110 

not to be made at irregular times , 110 

for clothing 114 

Riyer-gauges : 

description of styles used ^ ^ 

specifications for constrnction of 63,64 

how graduated 63,64 

zero, where placed 64,® 

zero, elevation of, to be determined 66 

danger line 65 

readings, how recorded 66 

Riyer stations, special : 

sapplies for .• ., 68 

instructions for, where found ........ 69 

reports by telegraph 69 

mannerof communicating with 68,69 

Robinson anemometer, description of 46 

Roster to be kept 85 

S. 

Scud, description of 57 

Self-register : 

manner of connecting 49 

parts of 50 

out of order, tri-daily and daily movements, how obtained 54 

pencil for, how regulated 50 

armature spring, how adjusted » 50 

current velocity, how obtained 53 

maximum velocity, how obtained.. - 53 

total velocity for any period, how obtained 53 

adjusting sheet to 50 

Shelter, thermometer : 

erection of ...i .... 22 

description of 22 

instruments, how located therein 27 

Ship barometers, how compared 18 

Sickness : 

account of physician, how prepared 117 

account of nurse, how prepared 11^ 

Signals : 

cautionary, explanation of 80 

cold-wave, explanation of 83 

storm, explanation of 80 

red pennant, explanation of 80 

white pennant, explanation of 80 

night ^ 80 

on the Pacific coast J 80 

when lowered 81 

equipments 81,82 

weather.- : 83 

Sleet. (See Precipitation.) 
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Smoke, desoriptioii of • 57 

Snow -gauge : 

description of - 59 

location of « 59 

support, tripod, for 59 

Snow, manner of measuring 60 

Specifications, how prepared 63,64,102 

Special river stations. {See River stations.) 
Stations : 

classification of - 6 

departure of observer from, to be reported 116 

arrival of observer at, to be reported 116 

Stoves, bids for 103 

Stratus clouds, description of 57 

Sanset obser\'^ations 8,71 

Sunset, red, definition of * 71 

Supports : 

Maring anemometer, description of • 43 

telescopic anemometer 45 

wind-vane 38 

rain-gauge 59 

snow-gauge 59 

tripod, for rain and snow gauges 59 

Sabstations : 

expenses at 110 

property at , 110 

Subpoenas, how obeyed 86 

T. 

Tables: 

for. reduction of barometric readings to a standard temperature 124-127 

comparative scale of old French, metrical, and English barometers : 128 

magnetic declination 129-130 

for converting readings of thermometers into the several systems used.. 129 

time, difference of - ^ 130-132 

Telegraph oflQce : 

to be supplied with forms 74 

table for useof observer at * 74 

Telegrams, official, how prepared 119 

Text-books used - 88 

Thermometers : 

attached, how placed on barometer 10 

in use at second order stations 22 

readiugs,how made v 23 

corrections for,how applied 23 

change iu freezing point of 2b 

freezing point, how determined 25 

testing of 25 

air in tube, how removed 26 

mercurial, lowest reliable temperature « 26 

dry, description of * - .,-. 27 

wet, description of ..,. 28 

muslin, how applied 28 

wicking, how fastened 28 

wet, how read when temperatare is below freezing 29 

wet, reading higher than dry, how recorded - • 29 

maximum, pattern used.^ 33 

maximum, how mounted 33 

maximum, how reset 33 

maximum, how read 33 

minimum, pattern used 35 

minimum, how mounted 35 

minimum, how reset - 35 

minimum, how read 35 

minimum, to reunite column 36 

minimum, to be compared with dry 36 

deposit of dust on 37 

etchings, how replaced 37 

tQir^-eilver...,,. ,,.r«...^r--r«<rfr*«rf <.i.«..«-i».-. ,,,,^^«,,« 37 
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PSBCe. 
ThermometenH^ontmned. 

packinffof 38 

water, aeacription of. ., 37 

Thander-stormSjiiowiecorded «« 70 

Ticket, cost of to be reported I... 114 

Time, standard of 73 

Transportation reqaests, unused, to be returned 115 

Total wind velocity, bow obtained 49, 53 

Tornadoes 70 

Trunks: 

bow packed for sbippins 115 

freigbt on, to be reported 115 

Twiligbt arcb, description of 71 

V. 

Vernier, explanation of. ■ 10 

Verifying velocity ^ - 81 

Veering of wind explained 41 

Voluntary observers 10 

Voucbers : 

bow signed 107 

signed by mark 108 

signed by trustees, etc 106 

W. 

Water, rates for, wben forwarded , 105 

Water tbermometer, description of 37 

Weather code .-...- 7 

Weather Review 87,91 

Weather signals : 

flags for 83 

indications for the display of 83 

Wicking, how applied to wet thermometers 28 

Wind vane : 

description of 9S 

observation of 41 

where located 40 

circle on celling 40 

extra base-plates for 40 

bearings o^ to be oiled 41 

Wind direction : 

points of compass used 40 

explanation of terms *' veering " and ^^ backing" 41 

Wind velocity : 

how obtained* from dial » 49 

current, how obtained from self-register fi3 

maximum velocity, bow obtained from self-register :... 53 

total velocity for any period, how obtained from self-register. 53 

total movement by dial, how obtained 49 

fractions of a mile 53 

Wind force :^ 

scale of. 49 

how estimated 49 

Wind pressure, formula for computing 54 

Wind signals, description of 80 

Writing material 95 

Z. 

Zincs of batteries.... ^w.,..,« , , §5 
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The following changes and modifications of the " General Instructions to Observers 
of tlie Signal Service, 1887,'' have been made since the volume went to press : 

Whenever an enlisted man of this service receives a letter which is Stated to be per- 
sonal and hot to be entered in the office records, the meaning conveyed is, not that the 
letter is personal or unofficial in its character, but that it is an official communication 
which pertains to the man himself, and has no connection with his local duties ; conse- 
quently, it does not pertain to the records of his office. Such communications are en- 
tirely official, and will be so treated, whether containing instructions or directing reports. 
[G. O, No. 66, 1887.] 

Observers will note in the Daily Journal and in the abstract for each month whether 
^or not newspapers have been examined and what items have been forwarded other than 
the regular reports ordinarily published. [G. 0. No. 70, 1887.] 

Beginning with the 7 a. m. observation of January 1, 1888, corrections will not be 
applied to thermometer readings except where they are d=0^.3 or more in the case of 
mercurial thermometers and ±0®.5 in the case of minimum or alcohol thermometers. 
[G. O. No. 71, 1887.] 

Commencing January 1, 1888, the correction for standard gravity will not be applied 
to barometric observations by observers of this service. [G. 0. No. 76, 1887.] 

The attention of observers is especially directed to determining as accurately as possible 
the rate per hour at which excessive rainfall occurs at Signal Service stations. The rate 
at which precipitation is considered excessive has been fixed, in lieu of any definite scale, 
at one (1) inch per hour, and two and one-half (2 and 1-2) inches per day (that is, 24 
consecutive hours). It is directed that when the rainfall appears to be very heavy, the 
time of beginning of the excessive rainfall will be noted and measurement then made, 
and when the rainfall ceases to be violeut a second measurement will be made and the 
time carefully noted. 

The data referred to will be of great value and importance to sanitary and other 
engipeers, as well as to many other interests, and in consequence especial care should be 
* taken to make the record as complete as possible. Observers will note in the Daily Jour- 
nal, Abstract of Journal, and under ** Remarks" in the Monthly Meteorological Report^ 

1. The date upon which such precipitation occurred (or, in case it extended over parts 
of two days, both dates). 

2* The duration (From To ) of the precipitation. 

3..'The amount of precipitation, in inches and hundredths. 
[G. b. No. 76, 1887.] 

When an enlisted man of the Signal Corps, serving at a station where there is no regu- 
lar Army surgeon, becomes sick and requires the attendance of a physician, he will 
ascertain immediately upon placing himself under treatment and report to this office — 

1. The nature and probable duration of illness ; 

2. The estimated cost of medical attendance and necessary medicines. 

All medical accounts will be subject to thorough investigation before being recom- 
mended for payment, and such as are found to have been contracted for trivial and 
insufficient reasons and in disobedience of instructions, will be referred for settlement 
to the enlisted men named in the accounts. [G. 0. No. 76, 1887.] 

The double self-register (recording both the direction and velocity of the wind) now or 
which may hereafter be in use at stations of this service will be examined frequently by 
observers with the view of assuring themselves that it is working properly and that the 
record made -is accurate. Every effort will be made to keep the instrument in perfect 
running order, and if at any time it should fail to give a correct record, observers will 
endeavor to locate and remedy the fault with the least delay possible. Should repairs 
be necessary that cannot be made without expense, or should the observer be unable to 
put the instrument in working order, this office will be immediately informed of the fact 
by mail. [G. 0. No. 80, 1887.] 

This page will be attached to the first stub of the " General Instructions to Observers," 
HC. Appropriate references will be made in the text of the volume opposite each para- 
graph affected, and the number of the order noted. [205, Sig.. 1888.1 ^j^t^w ,^ 
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SIGNAL OFFICE, 
Wab Department, 
Washington City^ October 29, 1888. 
To the Honorable, the Segbetaby of Was : 

Sib : As required by the act of Congress, approved October 12, 1888, 
(Public No. 311) entitled <^An act to make enlisted men of the Signal 
Corps responsible for public property," copy herewith, I have the honor 
to submit, for your consideration and approval, regulations for the ac- 
countability for Signal Service property. 

The provisions of the act are identical with those of the act under 
lich property pertaining to the Ordnance Department is accounted 
: *. In consequence, the plan proposed is analogous to that in vogue 
ii. the Ordnance Department, particularly in so far as it relates to the 
examination, adjustment, and filing of the property returns in the 
office of the Chief Signal Officer, which is especially desirable, as there 
are an average of two hundred persons (enlisted men and civilian ob- 
servers) who annually leave the Service. 

By the plan proposed their accountability can be more speedily closed 
)y this office, and final settlements of their accounts had, than would 
>e possible if the reports had to go forward to the Treasury Depart- 
ment for adjustment there. 

I am, very respectfully, your obedient servant, 

A. W. GEBELY, 
OMef Signal Officer. 

[First indorsement.] 

War Department, 

November 1, 1888. 
Approved: 

W. C. Endioott, 

Secretary of War. 
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[Public— No. 311.] 

An act to make enlisted men of the Signal Corps responsible for public property. 

Be it enacted by the Senate a/nd House of BepresentativeB of the United 
States of America in Congress assembled^ That, from and after the pass- 
age of this act, every officer of the Signal Corps, every non-commis- 
sioned officer or private of the Signal Corps, and all other officers, 
agents, or persons who now have in possession, or may hereafter re- 
ceive or may be entrusted with any stored or supplies, shall, quarterly 
or more often, if so directed, and in such manner and on such forms as 
may be prescribed by the Chief Signal Officer, make true and correct 
returns to the Chief Signal Officer of all Signal Service property and 
all other supplies and stores of every kind received by or intrusted to 
them and each of them, or which may, in any manner, come into their 
and each of their possession or charge. The Chief Signal Officer, 
subject to the approval of the Secretary of War, is hereby authorized and 
directed to draw up and enforce in his Bureau a system of rules and 
regulations for the government of the Signal Bureau, and of all pri- 
sons in said Bureau, and /or the safekeeping and preservation of ^' 
Signal Service property of every Mndj and to direct and pbescbi :i^ 
the KIND, NUMBER, AND FOBM, of all returns and reports^ and to^: 
force compliance therewith. 

Approved, October 12, 1888. 
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FOR THE 

CARE, PRESERVATION, AND ACCOUNTABILITY OF 
SIGNAL SERVICE PROPERTY. 



1. Every officer of the Signal Corps, every non-commissioned officer 
or private of the Signal Oorps, and all other officers, agents, or persons 
who now have in possession or who may hereafter receive or may be 
entrusted with any stores or supplies pertaining to the Signal Gorps, 
are responsible therefor, and will be held strictly accountable for all 
such property for which they may have given their receipts. 

2. Until otherwise directed by the Secretary of War, semi-annual 
1^ turns are to be made on the 31st day of December and the 30th day 
<>! June, of each year, and all returns for Signal Service property begin 
and end at those times ; except, where in the case of officers, enlisted 
Tuen, or others responsible for property, by reason of transfer, change of 
station, or leaving the service, it becomes necessary to close their ac- 
''uuntability, at an earlier date. A return, with all its accompanying 
papers, must be forwarded direct to the office of the Chief Signal 
Officer, Washington, B. C, within twenty (20) days after the termina- 
tion of the half year. 

In mailing returns, care must be taken to see that all papers con- 
nected with them are transmitted in one package. 

The object of making a return of property, is, to present, at stated 
limes, in a condensed form and according to a well-arranged system, 
an exact account duly vouched for of all property for which the person 
is property to be debited and also for all property with which he is to 
bo credited. The difference between the two gives an exact accounta- 
bility. 

3. With the exception that returns will, after December 31, 1883, be 
rendered semi-annually instead of quarterly, property in the hands of 
acting signal officers, or which may be issued to them, will be ac- 
oonnted for according to the rules prescribed in paragraphs 2574 to 
2586, both inclusive. Army Eegulations, 1881. 

4. An exact account of all property issued will be kept in the office 
•>f the Chief Signal Officer, and, until every return due, which may be 
irescribed by the regulations of the Signal Bureau is rendered in the 
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proper form, and has been dnly examined and closed, persons re- 
sponsible for property will not be relieved from responsibility therefor; 
and until the disposition of the property has been satisfactorily ac- 
counted for, on a semi-annual return, made out according to the pre- 
scribed forms, such persons will be held responsible for the money 
value of the stores not satisfactorily accounted for. 

5. Signal Service property is divided into two general classes, viz. : 
that of an ^^ unexpendable " character, such as instruments and tools; 
and that of an << expendable '' character, such as stationery and forms; 
articles of the latter class will not be regularly invoiced, nor accounted 
for on returns, but a record will be kept in the office of the Chief Signal 
Officer of the issues of such property, and the maximum quantity of 
each article allowed to' be expended during a fixed period, at any sta- 
tion, will be set forth from time to time. 

6. Hereafter, property issued from the office of the Chief SignaJ Offi- 
cer will, with the exception of '< expendable " property, be invoiced in 
the same manner as now, the invoices to be filed by the person to whom 
sent with the copy of his property return, the corresponding receipts 
given to be filed with the return of the officer issuing the property. 
None of these papers are required to be made in duplicate. 

7. All articles purchased upon proper authority, by any enlisted mim 
or other person on stations outside of Washington, D. C, for official 
use at such stations, will be regularly invoiced to the person purchas- 
ing, upon receipt, at the office of the Chief Signal Officer of the proper 
certified bill (Form No. 5), which must accompany the account for set- 
tlement; the coupon of said bill to be filed with the property return of 
the officer paying the account, and will be accepted as a sufficient 
voucher thereto. 

8. All property received from the office of the Chief Signal Ofllcer or 
purchased at the station on proper authority must be taken up on the 
returns as received during the respective months for which invoices are 
sent, and the aggregate of the property received during the half-year, 
together with that on hand to be accounted for from last return, must 
be brought down in the line opposite the woid '^ Total''; this gives 
the debit side of the return. 

9. All property disposed of by proper authority or returned to the 
office of the Chief Signal Officer during the half-year, must be noted in 
the proper column and the aggregate brought down and deducted from 
the total above mentioned. The remainder will be the total remaining 
on hand to be accounted for, and must be taken up on the succeeding 
return as ^^ Total on hand as per last report." 

10. All property received must be taken up on the returns, whether 
invoiced or not. Should any article of property be received, either by 
purchase or sent from the office of the Chief Signal Officer, and not in- 
clined in invoices, special attention should be called to said fact; but 
the articles should be taken up and a foot note made showing that 
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they were taken up without invoices. It may happen in some catos 
that invoices of artides sent are received while the articles themselves 
may not have been received; in such a case the articles shonld not be 
taken up until they are actually received; otherwise, the person doing 
so will make himself responsible for such articles while they may never 
reach him. 

11. A special report by letter should be made of all articles not re- 
ceived within a reasonable time after t^e person to whom sent is noti- 
fied of their shipment, but the semi-annual return of property shonld be 
promptly made up at the time designated, without holding it back to 
await the receipt of any particular articles* 

Credit slips, on which are noted the articles of property returned or 
transferred to other stations, will be sent to all stations quarterly. 
Upon receipt of the quarterly credit slip, it should be carefully com- 
pared with the records of the station and any discrepancies^ discovered 
therein, whether shortages or excesses, should be immediately reported 
for adjustment. 

In all cases, in making up returns, the headings should never be al- 
tered or changed, but when articles other than those enumerated in the 
printed headings are at the station, they should be inserted in the 
blank lines for that purpose on the return. 

The observer ov oth^s responsiUe must verify returns by an actual 
caw^ of all the articles on hand at the time the return is made. 

Whenever any discrepancy exists between the actual count of the 
property and that as shown by the returns, if a shortage, a special re- 
port of the case should be made immediately ; if an excess, the articles 
in excess should be taken up with proper foot notes on the returns and 
special report made by letter. 

12. When the receipt of the person to whom stores have been issued 
is not received by the issuing officer in time to accompany his property 
return, an invoice of the stores, certified to by him, and the receipts 
for the i)ackages of the quartermaster (to whom the stores were turned 
over for shipment), will be submitted in lieu of the receipt. 

Although such papers are permitted to be temporarily filed in lieu of 
receipts, the proper ones, when received, are to be forwarded direct to 
the office of the Ohief Signal Officer, with a letter of transmittal, stating 
to what papers they belong. 

13. PuMic property and labor hired for the public use must not be 
perverted to any use whatsoever, not authorized by the regulations oi 
the service. 

14. Articles of Signal Service property must not be transferred from 
one office to another without special direction from the Ohief Signal 
Officer. 

15. When any article of public property, not of an expmdaUe nature 
for which any person is responsible, becomes unfit for service from any 
cause whatever, he will report the facts in the ease and submit the ar- 

Digitized by \^KJKJWl\^ 



8 

tide for action to the inspector first visiting the station, bnt will not 
drop snch article from his returns untU authorized by the Chief Signal 
Offleer so to do. Oredit will be given for articles condemned and de- 
stroyed by an inspector, as soon as his (the inspector's) report of inspec- 
tion shall have been received and examined. If any article of property 
shall have been destroyed by an inspector for which no credit is given, 
report of such fact must be made without delay. 

When any public property needs repair, a report will be made by the 
person accountable therefor, giving an estimate of the cost. 

16. All instruments and public property of every description ordered 
to be returned to the office of the Chief Signal Officer must be plainly 
marked with the nanus of the station whence it comes, the weight of 
the package, if known, and the nature of the contents. The packages 
must be addressed to the '^ Chief Signal Officer, care depot quarter- 
master, Washington, D. C," when sent by quartermaster transporta- 
tion ; otherwise, they will be marked simply ^^ Chief Signal Officer, 
Washington, D. C." 

Observers in charge of display, flood, or other centers will call par- 
ticular attention to this point, and, .if considered necessary, send to 
each displayman or other person who is ordered to return property a 
proper tag or label to put upon the package containing said property. 

Officers, observers, and others on duty in the Signal Service are 
directed to exercise the greatest possible care in the use and transporta- 
tion of meteorological instruments ; no one will be relieved from respon- 
sibility for loss by breakage until it is clearly established that every 
proper precaution has been taken in the case. 

17. Whien a station is discontinued the disposition of the property will 
be ordered from the office of the Chief Signal Officer, and in any event 
the observer or other person in charge will be held responsible th^t 
each article is properly disposed of as ordered. 

18. Whenever property is ordered shipped through the Quarter- 
master's Department it should be properly packed, without expense, if 
possible ; if not, then bids should be obtained, and when the person 
who is responsible for the property is communicated with by an officer 
or agent of the Quartermaster's Department for the purpose of shipping 
the property, said person should promptly and fully give all informa- 
tion desired to enable such officer or agent to accomplish the shipment. 

19. Observers in charge of display, river, cotton-region, rainfall, or 
other sections must obtain and keep on file for their own information 
and protection a memorandum receipt, on the proper form, for each 
article of unexpendable Qovernment property issued to the observers 
or displaymen in their respective sections. 

These receipts will be filed at the station ; and whenever an observer 
in charge of a section is relieved, he will turn over these receipts to his 
successor who will verify them. 

20. Whenever any article of public property at a special station be- 
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comes unserviceable by reason of ordinary wear and tear, or otherwise 
such as breakage by accident, &c., the person in charge of the special 
station will immediately notify the observer in charge of the section- 
centre, and inform him of the name of the article and the nature and 
extent of the damage. The observer in charge of the section-centre 
will thereupon communicate the facts, as thus reported, for instructions 
in regard to the disposition to be made of the property. In no case 
will any unexpendcbble article of public property be thrown away on ac- 
count of its becoming unserviceable^ but it will be held until orders are 
received from the Chief Signal Officer concerning its disposal. 

21. Wind-signal displaymen, special river, special rainfall, cotton- 
region and voluntary observers will be required to mail, semi-anually, 
a return of Signal Service property, on the proper form, to the observer 
in charge of the section-centre, who will check and see that all articles 
actually at the special station have been taken up and reported thereon. 

Whenever the observer of a section-centre is relieved from charge 
thereof, all persons who have in their possession property pertaining 
to the centre, will furnish by letter, when so required, a statement 
showing the number and quantity of the articles of public property in 
their possession. 

22. All property issued to special stations must be accounted for by 
the observer in charge of the centre on his semi-annual report of prop- 
erty. No article of an unexpendable character will be destroyed or 
disposed of, except by special orders, received from the Chief Signal 
Officer. 

Whenever an observer in charge of a special station, or other person 
having public property pertaining to the section, fails to comply with 
the instructions of the observer in charge of the section centre, the 
latter will immediately report the fact, with a full statement of the 
circumstances connected with the case, in order that proper action 
may be taken. 

Attention of observers, and others, responsible for Signal Service 
property, is called to the following paragraphs of the Army Eegula- 
tions, 1881 : 

" 1749. If any article of public property be embezzled, or by neglect 
lost or damaged, by any person hired in the public service, the value 
or damage, as ascertained, if necessary, by a board of survey, shall 
be charged to him and set against any pay or money due him. 

" 1750. Public property lost or destroyed in the military service must 
be accounted for by affidavit, or the certificate of a commissioned 
officer, or other satisfactory evidence." 

23. The accountability for all Signal Service property now in the 
possession of voluntary (unpaid) observers, or which may in the future 
be issued to this class of observers, pertains to the enlisted men in 
charge of the respective State Weather Services, or to a designated 
section centre in the states in which such voluntary observers may re- 
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side, to be aecoanted for by sach enlisted men in the same manner as 
property in the hands of special river and similar classes of ob- 
servers. The preliminaries looking to the issne of property to such 
volantary observers will be conducted by, and the required bonds be 
filed in the ofQce of the Chief Sigfnal Officer for the secnrity of the en- 
listed men to whom the property will be charged. 

24. Affidavits covering loss or damage to public property without 
fSftult of the person having charge of it should state the following: (1) 
identity of the person making the affidavit, his duties, and the fact that 
he had charge of the lost or damaged property. (2) The articles lost 
or damaged to be enumerated. (3) The name and rank of the officer , 
enlisted man, or person who is responsible to the United States for the 
lost or damaged property. (4) The circumstances of the loss or dam- 
age fully set forth. (5) The means taken to recover the property or 
repair the damage. (6) Oare taken of the property and whether the 
loss or damage occurred with or without the fault of the person having 
charge of it. 

Affidavits or depositions may be taken before any officer in the list 
following, when recourse cannot be had to any. of the before-named in 
the said list, which fact shall be certified to by the person offering the 
evidence, and be included in the body of the affidavit : 

(1) A civil magistrate competent to administer oath. (It is prefer- 
able always to take the affidavit before a clerk of a court of record, to 
which his seal should be attached as such.) 

(2) A judge-advocate. 

(3) The recorder of a garrison or regimental court-martial. 

(4) The adjutant of a regiment. 

(5) A commissioned officer. 

25. When any person responsible for Signal Service property is re- 
lieved from the charge of the same, he will turn over to his successor 
all property and stores, for which he is officially responsible, and will 
take duplicate receipts therefor on the forms furnished for the purpose, 
one copy of which he will forward to the office of the Chief Signal 
Officer and the other will be retained at the station. ^k<- ^^^ f^ /^^ 

This form will be made out in precisely the same manner as the 
regular semi-annual report. 

The retained return, showing accountability for property, pertains to 
the person making it, and will not be considered a part of the records 
at the station where the officer or man is serving. 

26. Officers and enlisted men of the Signal Corps, and others, in re- 
ceipting for public property will verify each article receipted for by 
actual count, or by the memorandum receipts of the persons having 
charge of the same. 

In no case will property be receipted for not actually turned over as 
prescribed above. An error especially to be avoided is that of giving 
a receipt for missing property under the impression, perhaps, that if a 
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note is made on the margin of the form, showing snch and such articles 
to be missing, no responsiblity attaches to the person giving the receipt. 

A report npon deficiencies, should there be any, must aeeompany the 
final return of ike observer relieved. 

Said report must be fnll and comprehensive, and shonld contain suf- 
ficient evidence to enable the Chief Signal Officer, or a board of survey, 
to place the responsibility where it justly belongs. 

When public property is receipted for a careful examination must be 
made of it, and a written report of such examination forwarded by the 
persons interested, if in his opinion the circumstances of the case war- 
rant such action. In case of damage to property or stores, excepting 
the ordinary wear and tear, the final report must state the condition 
of each article. 

27. The examination, in the office of the Chief Signal Officer, of the 
returns of Signal Service property of any officer, enlisted man, or any 
other person having such property in possession, under proper authority, 
will be considered final and conclusive, and such returns after adjust- 
ment of any errors will be filed in that office. 

28. When any officer, enlisted man, or other employe having Signal 
Service property in his possession, or being accountable therefor, leaves 
the service of the United States, final payment will not be made to 
such officer, enlisted man, or other employe until full and satisfactory 
evidence is furnished that the property, with which he may have been 
intrusted, has been duly accounted for. 

This evidence will be the acknowledgment, by the Chief Signal Offi- 
cer, of the receipt of the semi-annual return, last due, and that said re- 
turn has passed the administrative scrutiny prescribed in the office of 
the Chief Signal Officer, and has been found correct, and that the 
officer, enlisted man or other employe is not indebted to the United 
States for property pertaining to the Signal Service ; this evidence 
shall be conclusive and binding upon all officers of the Government. 

29. In the case of the death of an officer, enlisted man, or other person 
responsible for Signal Service property, or of his desertion or sudden 
disappearance, his immediate commanding officer or the Chief Signal 
Officer will appoint a board of survey, to take an inventory and report 
upon the condition of the property in his charge. This inventory, of 
which the report on the condition of the stores forms part, will be made 
in duplicate, each copy duly signed by the board and approved by the 
officer ordering^t. A return, in due form, will also be prepared by the 
board for the whole or such part of the period for which returns were 
due, in which the inventory will be used as a voucher to settle and close 
the account. The return to be made in duplicate, as usual, signed by 
each member of the board, and forwarded, at ohce, with one copy of the 
inventory, direct, to the office of the Chief Signal Officer, Washing- 
ton, D. C. The other copy of the inventory will be given to the offi- 
cer, enlisted opan or other person, who may be designated by the com- 
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manding officer to take charge of the property, to be qsed by him as a 
voucher for taking ap the stores on his next return. 

30. In addition to the special directions herein promulgated, the 
orders of the War Department and decisions of the accounting officers 
of the Treasury relating to accountability for public property must be 
strictly followed. 

31. All rules and regulations now in force not inconsistent with the 
foregoing, are hereby re-affirmed and those which may be inconsistent 
herewith, are hereby revoked. 

[2681, 10342 A, P. D., 1888.] 
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Signal Office, War Department, 

Washington City, January 1, 1890. 
The following detailed instractions as to the methods to be followed 
in accoanting for property under paragraphs 5, 6, 7, 8, 9, 10, 11, and 
22, ^^Regulations for the Care, Preservation, and Accountability of 
Signal Service Property, 1888," are promulgated : 

I. As different methods have been followed in accounting for Signal 
Service property under paragraphs 5, 6, 7, 8, 9, 10, 11, and 22, " Regula- 
tions for the Oare, Preservation, and Accountability of Signal Service 
Property, 1888," and in order to secure uniformity, the following de- 
tailed instructions will be followed — 

II. Signal Service property is arranged into two general divisions, 
viz., that of an " unexpendable " character, such as instruments, tools, 
&c., and that of an '^expendable" nature, such as stationery, forms, 
&c. The term "expendable," as applied to property, signifies that 
the property so designated is of a character to be actually consumed 
in use, such as ink, mucilage, &c. ; the term as employed herein, how- 
ever, comprehends certain other property of a fragile nature, which 
when broken or otherwise rendered unserviceable can be dropped . 
from returns without the expensive formality of submitting the same 
for the action of an inspecting officer, as required in regard to unex- 
pendable property by paragraph 15, *' Regulations for the Care, Pres- 
ervation, and Accountability of Signal Service Property, 1888.^' 

in. For convenience of reference, therefore, it is considered proper 
to further divide Signal Service property into three special heads or 
groups as follows : 

Group X — ^Expendable property. 

Group T— Partaking of the character of expendable property. 

Group Z— Unexpendable property. 

These several groups will be accounted for as follows : 

IV. All articles will be invoiced as soon as shipped; should any 
article of property be received, and, after the lapse of a reasonable 
time, no invoice of the same should be received, follow the course pre- 
scribed in paragraph 10, '^ Regulations for the Care, &c., of Signal 
Service Property." Should any article included on an invoice be 
not received, follow the course outlined in paragraph 11 of the said 
regulations, etc. 

V. " Form No. 2024- Accounts" will be used in connection with the 
transfer of property between this office and commissioned officers 
other than those of the Signal Corps ; the forms to be prepared in 
duplicate. 
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YI. Forms Nos. 25 B, 25 0, 25 D, and 418 T are discontinued, and 
in lieu thereof, " Form No. 2025-Account8'^ will be used exclusively 
in connection with the transfer of property from this office to stations, 
from stations to this office, or from station to station. 

VII. One copy of *'Form No. 2025- Accounts" will be made in copy- 
ing ink, copied, and sent out immediately following the shipment; 
the consignee will complete the coupon, detach it, and return it to the 
consignor at once, upon receipt of the property. The invoice to be 
filed by the consignee with his retained return, and the corresponding 
receipt to be filed by the consignor with the retained copy of his return. 

VrH. In entering articles on *<Form No. 2025-Accounts" the group 
to which each belongs will be indicated. 

IX. Articles sent to this office from stations must be invoiced, on 
" Form No. 2025-Acconnt8," by the observer to the Disbursing Officer, 
Signal Service. Upon the arrival of the article, the coupon receipt on 
"Form No. 2025-Accounts" will be completed and transmitted to the 
observer; these receipts will take the place of the Credit Slips (old 
Form No. 418 T) which were formerly sent quarterly to each station. 

X. Articles belonging to Group X will be included on the regular 
invoice (Form No. 2025- Accounts) and the consignee required to receipt 
for them on that form; they will, however, be considered as expended 
when issued and thus receipted for, and must not be taken up or ac- 
counted for on the semi-annual return (Form No. 2034-Accounts). The 
quantity issued or used of any article belonging to this group must in 
no case, without special authority from the Chief Signal Officer, exceed 
that promulgated in the annual supply table. General Orders No. 1, 
from this office, series of 1890. 

XI. As the articles belonging to Group X are largely stationery, 
and, under former methods, were regularly accounted for and expended 
by the Disbursing Officer of this Service, it has been deemed best, 
under pai'agraph 53 ^' Begulations for the Care, &c., of Signal Service 
Property^" to continue such practice, and thus save to the observers 
the time^'and labor necessary to account for such articles in a detailed 
manner. 

Q/ XII. i^ticles belonging to Group Y will be regularly invoiced on 

If' Form ISito. 2025- Accounts," and the consignee required to receipt 

^ I therefor,^ but such articles must not be taken up or accounted for on 

^1 the semi-annual return (Form No. 2034-Accounts) ; in lieu thereof they 

S will be accounted for semi-annually on a special certificate (Form No. 

J; 2028- Accounts), the headings on which fully indicate what is required 

.i in connection therewith. Care should be taken, however, that the 

^j quantity expended during the year of any article belonging to this 

c^ y group does not exceed that promulgated in the annual supply table, 

\General Orders No. 1, ftom this office, series of 1890. 

XIII, Articles belonging to Group Z will be regularly invoiced and 
receipted for on Form No. 2025-Accounts, and taken up and duly ae- 



Digitized by 



Google 



counted for on the semi-annaal retarn of property (Form No. 2034- 
Accoants), as required by paragraphs 10 and 15, ^^ Eegnlations for the 
Care, &c., of Signal Service Property." 

XIV. The Disbursing OflQcer will make up an abstract of property 
issued, covering all articles belonging to Group Z, and another abstract 
of property issued belonging to Group Tj these abstracts to be in du- 
plicate, one copy to be retained, and the other to accompany his return 
to the Examiner. 

XV. The following lists show to what groups the various articles of [ 
property now on hand belong. Additions will be made from time to 
time to these lists as articles not now enumerated thereon may be pur- 
chased and issued : 

Group ''X'^'-Expenddble. 



Axle-grease. 
Bands, rabber. 
Barrels. 

Batting, cotton. 
Benzine. 
Black-drop. 
Blanks or forms. 
Bodkins. 
Bolts, assorted. 
Books, blank. 
Books, letter copying. 
Books, manifold. 
Books, *'MapForm A." 
Books, scratch. 
Bottles, assorted. 
Boxes, packing. 
Boxes, pasteboard. 
Bracelets, metal, pigeon. 
Brooms. 

Brushes, assorted. 
Burners, lamp. 
Cardboard. 

Cases, mailing (paper). 
Chimneys, lamp. 
Cisterns, barometer. 
Compound, Chatterton's. 
Coppers, battery. 
Copper, sulphate of. 
Cups, porcelain. 
A^^ Dusters, feather. 
^ Envelopes, assorted. 
Erasers, rubber. 
Fasteners, pa^er. 
Fluid, soldering. 
Forms (weather map). 
Glass. 

Gum-arabic. 
Ink, cyclostyle and lithographic. 




Ink, printing and writing. 

Ivory, black, (pigment). 

Kegs. 

Ejid skins. 

Lawn. 

Leads. 

Lye. 

Matches. 

Mica. 

Millinette. 

Mops. 

Mucilage. 

Nails. 

Needles, sewing and carpet. 

Oil. 

Oil-board and paper. 

Oil, clock and machine. 

Oil, cyclostyle. 

Paper, blotting. 

Paper, carbon. 

Paper, computing. 

Paper, copying. 

Paper, envelope. 

Paper, sand and emery. 

Paper, stencil. 

Paper, telegraph. 

Paper, tissue, manila. 

Paper, wrapping. 

Paper, writing. 

Paste. 

Pencils. ^M 

Pens. N^ 

Pens, ruling (Gisburne's). X 

Pins. 

Polish, stove. 

Ribbons, caligraph and type ^ter. 

Rosin. 

Rubber (for splicing). 
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Sealing-wax. 

Soap. 

Sponges. 

Sticks, measuring. 

Tacks, plain and D. P. 

Tags. 

Tallow. 

Tape. 

Thread. 

Thumb nuts, vise. 



Tubes, paper, mailing. 

Twine. 

Wands. 

Waste, cotton. 

Wax. 

Weather symbols. 

Wicks. 

Wicking. 

Wrappers. 

Zincs, 'battery. 



Group **F" — Partaking of the nature of expendable. 



Acid. 

Alcohol. 

Ammonia, anhydrous. 

Baskets for hand grenades. 

Batteries, dipping. 

Batteries, Gassner's. 

Batteries, water. 

Batteries, water (60-cell). 

Beakers. 

Belting, leather. 

Binders, Conant. 

Bins or boxes, coal and wood. 

Bins or boxes, feed and ice. 

Bits, auger. 

Blades, hack-saw. 

Blotters, hand. 
^Blow pipes. 

Boards, bulletin and hygrometer. 

Boards, cautionary signal. 

Boards, letter clip and zinc. 

Books, tariff. 

Boots. 

Boots, iron. 

Bottles, Woulff's and specific gravity. 

Bowls, dampening. 
?-^oxes, battery. 

Boxes, wind direction, contact. 

Brackets, insulator. 

Brass. 

Bulbs, aspirating. 

Bulbs, assorted. 

Bulbs, conjugate. 

Burners, "Bunsen." 

Buttons, push^ 

Cable, conductor. 

Cable, office (okonite). 

Cable, lead (laid). 

Cable, submarine telegraph (laid). 

Calendars. 

Candles. 

Cans, assorted, tin. 



Canvas. 

Cartridges, pistol and rifle. 

Caps, rubber. 

Caps, woolen. 

Cases, India rubber. 
"^jQases, water thermometer. 

Castings, brass, iron, &c. 

Cells, battery. 

Chamois skins. 
. ^C hests, property (observer's). 
-^Clamps, eccentric, with straps. 

Clips, office. 

Cloth, tracing. 

Clothes-pins. 

Composition. 

Connectors, battery, d. and s. 

Copper. 

Corn. 

Cord, telephone, thermometer, &c. 

Counters, with railing. 
««w>Crossarms, wooden and iron. 

Crocks. 

Crucibles, assorted. 

Cups and saucers. 

Cups, anemometer. 

Cups, color and sponge. 

Cups, tin. 

Cylinders, graduated. 

Demijohns. 

Dippers. 

Dishes. 

Dishes, evaporating. 

Dishes, crystallizing. 

Disks, cipher. 

Drill bits. 
^Drums, stove. 

Electrotypes. 

Elements, regenerating, dry. 

Erasers, steel. 

Excelsior. 
^Extractors, thumb-tack. 



^ 
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Fences, barbed wire. 


Jugs. 




Files, paper and office. 


"2* Keys, blank and reversible. 




Files, Shipman's. 


Keys for quoins. 




Flags, Alabama code. 


Knives, assorted. 




Flags, black, red, and white. 


Knobs, porcelain. 




Flags, cautionary and storm. 


Lances. 




Flags, cold wave and pennants. 


Lead, white. 




Flags, cryptogram. 


Leather, scraper. 




Flags, international. 


Lights, **Co8ton." 




Flags, life-saving, special. 


Locks. 




Flags, railway signal. 


Logotypes. 




Flags, signal, tin. 


Lumber. 




Flags, weather and temperature. 


Lumber, terra cotta. 




2. Flagstaffs. 


Maps, office. 




Flanges. 


Maps, U. S., paper. 




Flasks. 


Maps, weather. 




Folders, paper. 


Map-backs, wooden. 




Foot-rests, iron. 


J2IJ^atrices. 




Frames, bulletin and small. 


Mercury. . 


cv 


Frames, flat and tympan (printing). 


Meteoramas. 


< 


Frames, map and district. 


Mirrors for heliographs. 


^ 


Funnels, assorted. 


Mittens. 


^ 


Furniture (printing). 


Moccasins. 


rv. 


^ICNiuges, river. 


Mortars, assorted, and pestles. 


V^ 


Gauntlets. 


Muslin. 


.\' "" 


Glasses, bell. 


Needles, engraving. 


V>^ 


Glasses, eye, and cases. 


Negatives, Arctic. 


Glasses, graduated. 


Nets, catch. 


\ ^ 


f^Glasses, test. 


Nipples. 


^- N 


Gloves. 


Nozzles, battery syringe. 


\' i 


Glue. 


Nozzles, hose. 


Goblets and tumblers. 


Oats. 


"" ^ 


Graduates. 


Pads, ink. 


;^' 4 


Grates. 


Padlocks. 




Greasers. 


Paint. 


Grenades, hand. 


Paper, printing and tea cover. 


Gum-shellac. 


Paper, tracing and drawing. 


t ^- 


Halliards. 


Partitions. 


Handles. 


Patterns. 


\ 


Handles, mop. 
Hangers, battery. 


Paulin. 


"-I 




Hasps. 


Pens, ruling and straight line. 


^ 


Hay. 


Penholders. 


\ 


Hinges. 


Pinch-cocks, brass. 




Hones. 


Pins, marking. 




Hooks, message and screw. 


Pins, switch. 




Hoes, rubber. 


Pipe, E. H., coils. 




Inkstands. 


Pipe, iron. 




Insulators. 


Pipettes. 




Iron. 


Plates, base, cast iron. 




Ivory. 


Plates, ground. 




^^Jars or buckets, slop. 


Plates, stereotype. 




Jars, stone and glass. 


Plates, table. 
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Plates, weather map. 






6 

Stamps, 10-cent and special delivery. 




Platforms. 






Staples. 


i 


Platforms for rain gauges. 






Steel. 




Platters. 






Stencils. 




Plugs, insulator. • 






Steps. 




Pokers. 






Stones, lithographic. 


1 


Poles, telegraph, wooden. 






Stove-pipe joints. 




Posts, binding and assorted. 






Straps for climbers and vises. 




Pots, coffee and tea. 






Straps, large, small, and hitching. 




Prickers. 






Straw. 










Styli. 




Racks, pen. 




^s^^PP^^s, anemometer and wind-vane. 




Rags. 






Supports, hygrometer. 


1 


Railings. 






Supports, instrument shelter. 




iUlasps. 




*y Supports or stands, rain gauge. 




Reducers. 




f\-J5 


^Supports or stands, show gauge. 




Rings with legs. 




nrf 


Syphons, glass. 




•2Robes, lap. 




is 


rSyringes. 




Rollers, dampening. 




'S 


Tacks, thumb, German silver. 




Rollers, towel. 




s* 


Tape, kerite. 




Rope. 




,*^aps. 




Rule, printers'. 


\\ 




Tent-pins. 




Rule and rulers. 


v^ 


o 


Testers, thermometer. 




Rules, composing. 


V 


^ 


^Xi^ermometers. 




Saddle cloths and pads. 


\ 




Tickets, car. 




Sal ammoniac. 


^ 


Tin. 




Salt. 


i 


Towels. 




Sand. 


^ 


Traps, mouse and rat. 




Sash cord. 


:) 


^ 


Tubes, barometer and testing. 




Saucers, drawing. 






Tubes, safety, funnel, etc. 




Saucepans. 


^^ 


Tubing, brass. 




Sawdust. 


^ 


^l 


Tubing, rubber and window. 




Scale guards. 




Turpentine. 




Scrapers, zinc and stove. 


V 


Ciji 


Type and type dashes. 




V Screens. 


V 


Type, leads, figures, and periods. 




Screws, assorted. 


S 


\ 


Type, quads, spaces, and leaders. 




Scythe stones. 


h 


\ 


Valves, globe. 




Seed, hemp, millet, &c. 


\ 


^ 


Varnish. i 




Separators, rubber. 


\ 


\r 


Vessels, earthenware and tin. 




Shades, gas and lamp. 




\j 


Vise springs. 




Shakers. 






Whetstones. 




Sheets, copying, rubber. 






Whips. 




Shelters, instrument. ^ 






Whistles, bamboo. 




Shelving. 






Wire, copper and galvanized iron. 




Shoes, Arctic. 






Wire, office. 




Signs, office. 






Wire for stitching machine. 




Slabs, ink. 






Wire, steel. 




Spikes. 






Wood. 




Springs, clock. 






Zinc. 




Solder. 






Zinc-boards. 




Stairways. 
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— -■■■■ " SIGNAL OFFICE, WAE DEPARTMENT, 

I WASHiNaTON City, November 1, 1890. 

3 

1 The following changes in the Oircalar of January 1, 1890, relating 

' to the '* Regulations for the Care, Preservation, and Accountability of 
Signal Service Property, 1888," are promulgated, and will govern in 
rendering returns for the period ending December 51, 1890. 

I. Substitute for paragraph XII, the following: 

Articles belonging to Group Y will be regularly invoiced and re- 
ceipted for on "Form No. 2025 Accounts " and must be taken up, or 
accounted for, on the semi-annual return (Form No. 2034 Accounts) in 
the same manner as is unexpenddble property, hut when actually and 
necessarily used or rendered entirely unserviceable^ may be dropped on 

y a certificate of Signal Service property (Group Y), expended (nfew 
Form No. 2028 Accounts), the headings on which fully indicate what 
is required in connection therewith. This certificate must be for 

-J warded with the return on which the property is dropped, as a voucher 
thereto. 

II. Amend [)aragraph XV as follows : 

The following articles of property of an expendable character, here- 
tofore included in Group Y, will be added to the list of articles of 
Group X: 

Glue, Screws, assorted, 

Gum shellac. Springs, clock. 

Muslin, Tubing, rubber and window; 

Sawdust, 
and the following, partaking of the nature of expendable, heretofore 
included in Group Y, will be considered as unexpendable and as belong- 
ing to Group Z : . 

Blowpipes, Screens, 

_ Boxes, battery. Supports, anemometer and 

. J- Cases, water thermometer, wind-vane, 

Chests, property (observers). Supports, or stands, rain- 

Clamps, eccentric, with straps, gauge. 

Drums, stove. Supports, or stands, snow- 

Extractors, thumb-tack, gauge, 

Jars or buckets. Syringes, 

Keys, reversible, Taps, 

Rasps, Thermometers. 

Robes, lap, 
The following article will be added to the list of property of Group Y : 

Coal. 

III. This Circular will be pasted in the copy of the ^' Regulations for 
the Care, Preservation, and Accountability of Signal Service Property," 
to face the last page, and references made therein and in Circular of 
January 1, 1890, at the paragraphs referred to herein. 

A. W. GREELY, 
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Group " Z''—Uh€xpmdable, 

To this group belong all articles not enumerated in the two preceding groups. 

XVI. The above will be pasted in ^' Begulations for the Oare, &c., 
of Signal Service Property," to face the last page, and reference. made 
thereto at the paragraphs referred to herein. 

A. W. GREELY, 
Chief Signal Officer. 
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THIS BOOK 18 DUE ON THE LMIT DATE 
STAMPED BELOW 


AN INITIAL FINE OF 25 CENTS 

WILL BK AME8SKD FOR FAILURE TO RETURN 
THIS BOOK ON THB DATS DUB. THB PENALTY 
WILL INCREASE TO SO CENTS ON THE FOURTH 
DAY AND TO $I.OO ON THE SEVENTH DAY 
OVERDUE. 
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